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On August 24* 1916* the photostat of * Spanish 
oode book mi received from Panama. Shis cod* book (oalued for 
convenience code rt Y” ) begins with 2921 (A) ana follows In alphabetical 
sequence throughout* The numerical sequence breaks after code group 
7040* "noo", and begins over with 0001 as "nombr-ar-aijianto-e-e," The 
final number in the book is 2920 (blank). Uuaerous blank spaces 
ooour before the beginning of each letter and 2266-2920 inplus ire is 
entirely blank, kaoh page has two columns of forty numbers each, with 
the numbers at the right of the meanings. Changes in encipherment 
hare evidently been made by pasting new stripe of numbers over the old 
ones as can be most clearly seen on pages 12, 20, 34 and 62, where the 
strips are imt erfectly pasted and show portions of numbers beneath. 

The book is marked plainly in ink on the first page as follows t 

"Clfra 74 Jura la Corresponded la reservaua entre 

fcl Consulado de kapaua an Panama y Kl Mlnistro de 
Kstado y la Jmgaoion en Washington” 

the telegrams previously received between Panama and 
the Spanish foreign Office in Uadrid were decoded successfully from 
this book with the exception of the following groups v.hioh were either 
beyond 7040 or fell on blanks in the book: 634b, 0827 and 8370. 

She occurrence in the telegrams of two groups above 7040 seemed to 
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indicate that Char* was la existence el char a supplement or a 
rev is ion of the book* possibly ita enlargement to 10*000 groups, 
go Inuiaation appeared of tbs method used in transmitting telegrams 
other than those to and from Panama except the following extract 
from page 81 j 

xtoam MBSaa&lm&UL 



aaulaoion de la cifra anterior 2310 

aumea touts de unldad 2 ; 11 

dismiauyente de unidad ............. 2312 

inversion de guarismos 221S 

supreslon del primer numero ........ £314 

supra a ion del ultimo numero 2216 



We had on hand a large amount of unsolved 
material in the Spanish number code and made the assumption that 
a part at least of these messages could be read by the new book* 
especially such codes ua wore used between various points of 
secondary importance . Shin theory wee based upon the hypothesis 
that the Spanish consular system did not employ more then one basic 
book and seemed more plausible from the fact that our 74 or "Y" 
book probably had a Inter edition* enlarging and supplementing It. 

It was necessary to test this thsory* apparently so well 
Justified, before prooeedlag to any other basis of investigation, fhe 
fact that to do so Involved detailed atudy can be seen from the follow- 
ing oiroumstanoesi 

(1) fhe complexity of indicators woe confusing as 
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shown in Uw following list* (She letters at t ins lift are arbitrary 
names given to eooaa in our records; the numbers are iuuioators 
which show t.-.e cods bay to ba used in daoipfa earing. All massages 
are batwaen Spain and the places mentioned} 



a - a 


301 


Washington, Berlin* Havana* Mexico, 
Buenos Aires* Paris* Bogota* Lina 
Panama 


c 


101 


Berlin* Bogota* Havana* Washington* 
Loudon, Vienna 


6 


229 


Havana* Loudon 


h 


249 


Washington 


if 


131 


Caracas, Hew York 


Q-H 


(133) 






(132) 

(123) 


itoxioo 


I 


129 


Buenos Aires* Para, Montevideo 


J 


141 


Lima* Quito, Buenos Aires* Mexico 


K 


143 


Havana, London 


h 


111 


Morocco 


M 


9 


Ban Juan 


« 


32 


Santo Domingo 


0 


187 


Mexioo 


P 


181 


Costa hioa, Guatemala, Salvador 


Q 


303 


Berlin 


& 


166 


Bogota* Havana 


8 


167 


Berlin 


I 


215 


Sofia , Vienna 


U 


209 


Salvador, Costa Hies 


V 


169 


Vienna 


W 


149 


Montevfcee, Buenos Aires 


A 


163 


Wash iugtou 


I 


74 


Panama 


U 


263 


Berlin 



fhese indicators fall naturally into groups as follows » 



aolJwa-ioi 

209-329-249-129-149-169 
131-132-133-123-163-143-141 
167 - 1 * 2 - : 

181-141-101 



150-156-169 

163-260 

216 

9-32-74 
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Whether this grouping of indicators hae any significance hai i not 
yet been determined, fhe oase of oode "O-H", In which 1 32, 132 
and 123 are need iaterohan^-eably is an exception to tie general 
praotloe. 2he faot that only three hare lees than three numbers 
seemed significant and later these three only proved to be the 
consular codes, striotly speaking, with a different system from the 
others . 

(2) 2he second oaose for uncertainty as to the best 
initial procedure was the possibility that same of these codes 
might be consular and some diplomatic. We chose code 301. 

M a-B u * for investigation because it was used between several points 
and contained many short messages which might well be of a consular 
nature. 

(3) nu the third place the absence of plain text 
prevented any assumption of the nature of the messages or any clew 
to the possible meaning of groups preceding and follow big plain text. 

(4) vastly, the complexity of the material and the 
difficulty of analysis was increased by the occurrence of five -number 
groups instead of four in various telegrams, although suoh groups were 
comparatively rare. 

fhis resume will be divided into the following periods 

or developments in the process of solving the oode ■ 

(Bote: All material used during the period 

of investigation was destroyed and therefore 
this aooount oust of nscessity be incomplete 
especially because of the lock of many examples 
ana details whlcn influenced us st the time.) 
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(a) j'irst period, coring wtoio h an atteqpt was made 
to fit the number code or some part of it to the 74 book* Shis 
was coincident with the preparation of the material and the sorting 
and classification of oards of all the codes available. 

(B) intermediate stage* in which it was certain 
that the 74 book had no relation to the bOl oode (A-B j . At this 
time the outstanding characteristics of all the number cones were 
• determined* the order of the numbers ascertained, punctuation 
identifieu* and assumptions tested of hi^h frequency groups. 

10} Ihe final phase, consisting of the receiving 
of circular Ko. 46 on Kovember ho, 1118 and the consequent reading 
of the code. 

*e will first discuss the introductory period, 
namely, the analysis of 74 or ”1”, and the attempt to determine by 
what re-urrungecont * encipherment or supplement it could be fitted 
to 101 messages. At the same time the clerical work necessary was 
being done by clerks and typists. As an explanation of the latter is 
neoessury before beginning any kind of oode study, we will consider it 
first although in fact all ths clerical work we* not finished until well 
into txie final period. 

In tiie firut place, all messages must be transcribed 
upon form sheets (see specimen, page 7«) At the top of this form is 
written the classification given theme gouge in the office records, 
also the j arson by whom it is signed, its source and destination. 
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fhe numbers of the exit message are writ ton bo low in two wort tool 
columns, so that the reference to separate groups oan bo mads 
conveniently by means of the capitals and "B" at the top of 
tho columns an d the small letters at the loft of each group, For 
example the reference to group 613^ on page ?, would be "B-169 Bo", 



(Note: Later, a capital S was plaoed before the 

letters A, a, eto«, to distinguish the Spanish 
cods from those of other governments.) 




Froa 



Data 
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6126 
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0015 
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7329 
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6134 
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7800 
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0692 
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4770 
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1283 
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5769 
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9788 
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9079 
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5360 


i 


0X85 


k 


2092 


k 


5664 


X 


9511 


X 


6613 


a 


8777 


m 


0692 


Q 


5397 


n 


1-83 


0 


2684 


0 


9783 


P 


54X4 


P 


4495 


q 


7468 


q 


5314 


r 


0X92 


r 


5684 


8 


9079 


8 


8222 


t 


3070 


t 


9113 


u 


8298 


u 


3000 


▼ 


4417 


▼ 


5963 


« 


6960 


w 


69X5 


X 


03X4 


X 


2313 


¥ 


4893 


y 


Miaistro Kafttsa 


8 


9831 


8 
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if tar the group* of a telegram are entered upon the 
forms ** described, cards are made for eaoh number In the message. 
Messages composed of five -number groups cannot be carded until a 
study of the code In question has advanced to such a point as to 
enable the investigator to determine whether the five-number groups 
are true groups or cere Ur a re -format ion of numbers to disguise the 
oode. In the upper left-hana corner of the card is written tne 
group unuer consideration; 

3851 A-B 83 p2 Bh 
1038 0483 8062 8613 



after It the letter indicating the code series; next, the number 
of the telegram in this aeries with the reference to the form page 
upon which the telegram has been transcribed, if a telegram has 
more than one page, p2 or p3, etc, is added, hi low this are written 
the two groups which immediately precede the group in the telegram, 
followed by a dash and the two groups which follow it. it is 
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important to avoid mixing cards of different, series confused 
because of errors in the indicator, omission of iadioato: or 
similarity of indicator. 

1 lilac, all the groups of one uod-j series have Lean 
typewrit too, the oards are verified and filed m numerical order* 
Frequency tables are then made by counting the number of cards 
representing each group. nach hundred is entered in ten vertio&l 
lines on a single f-ge so that the resulting table is composed of ten 
pages, and can fee readily referred to. As a sup] lew. at -o the large 
frequency tnble . working sheets of frequencies above five are usually 
made for convenient reference in the large series, fhe following 
page shows the high frequency working sheet as originally compiled 
for Series h (indicator 249}. 
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2313 


19 
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1934 
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0744 
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12 
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4538 


15 


0625 
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2615 


26 


3594 


7 


4563 


9 


0658 


14 
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12 


5637 


21 


4696 


8 


0916 


6 






2913 


a 


3646 


5 


4624 


16 


0921 


9 






2966 


o 


5681 


18 


4741 


7 


0926 


09 










3765 


6 


4779 


5 


0945 


52 










3772 


15 


4679 


16 














3821 


15 


4934 


9 



5887 6 

3900 18 

3952 7 

8972 6 



6001 


41 


6106 


7 


7025 


10 


8119 


49 


9110 


5 


5124 


24 


6195 


18 


7106 


5 


8517 


5 


9111 


6 


6223 


9 


6207 


6 


7123 


8 


6556 


5 


9216 


& 


5224 


12 


6284 


7 


7185 


16 


8355 


6 


9275 


18 


6228 


7 


6245 


41 


7221 


6 


8672 


10 


9598 


5 


6245 


6 


6385 


6 


7116 


15 


8610 


8 


9424 


11 


6.63 


7 


6456 


8 


7350 


25 


6518 


9 


9660 


6 


6468 


5 


6472 


59 


7380 


11 


8596 


7 


9664 


6 


6608 


5 


6538 


5 


7406 


6 


8608 


7 


9816 


0 


6509 


5 


6685 


20 


7481 


7 


6627 


5 


9856 


6 


5546 


21 


6646 


12 


7508 


5 


8637 


20 


9879 


5 


5666 


& 


6677 


7 


7025 


9 


8661 


6 






5672 


6 


6660 


5 


7813 


41 


8696 


10 






5678 


6 


6889 


11 


7885 


7 


6786 


17 






5707 


5 


6919 


5 


7902 


5 


8805 


9 






5772 


& 






7919 


7 


8886 


11 






5802 


18 










8952 


6 







5804 8 

6610 24 

5826 9 

5829 22 

5880 7 

5888 7 
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We thue have a graphic p lota re of the comparative 
nan her of ooourwences of eaoh *;roup and a valuable aid la guessing the 
Identity of groups frequently repeated* la adult Ion, «e have all 
the Interrelation of eaoh group and oaa make olaeslf loatlone baaed 
upon groups of similar use and those which tend to fall together 
la a jfcjorlty of oases* Also the frequencies of different series 
oaa be compared to advantage* similar phenomena noted* and parallel 
intervals discovered, la short we are able to gather data In 
regard to the general character of the code* such as; 

(1) Whstner the system is changed at certain intervals 

(2) Whether the vocabulary is linitea or aif ferent iated 

and whether there are distinctly different 
types of telegrams 

13} W he the r regular variants are used 

(4) whether some parts of the book are not used 

Since the investigations of the first period were 
carried on xhile typists and clerks were engaged in this introductory 
work* the material at toad was necessarily incomplete* Series 301 
was ready first anu therefore used exclusively at tne beginning. 

Several methods of investigation and experiment were devised and 
assigned to different inuividuals* Although some of these methods 
overlap la various respects* we will cons icier each separately under 
the following points: 

(a) basis 

(b) htage reached 

(o) Why abandon# a or possibilities remaining 




REF ID : A101157 



- 18 - 

1. 2bm first method was that of simple addition 
and subtraction. 

(a) It was based upon the presence in code book 74 
of the pasted strips aid upon the assumption that thee# strips were 
ooaseeuciv© and not out up with the pages as unite. 

(bj adding was a oat infeed from 1 through 1000, and 
subtracting from 1 through 100, us lap- the SOI group sequence. 
I703-Ihy0-0$S2«06K-4014 • 6014 was also tested with all high 

frequency words in 74. 

(e) 2his method wee found to be incorrect for 301 
because all of the resultant groups failed to decode by 74. In 
addition, a large number of SOI high frequency groups were tested 
with common words in 74 and failed to shew the same differences. 
Finally, too large a proportion of numbers were brought out of range, 
and there was no way of determining how to treat numbers higher than 
7040 because we were uncertain whether 7040 was the end of the book 
or whether a supplement had been adued, whioh latter supposition would 
aocouat for the high numbers between 70*0 *x»d 10,000. It was therefore 
impossible to determine whether we were Justified in subtracting 7040 
from the groups brou^t out of range by addition and adding 7040 
before subtract hag -hen groups were stiller than the subtractive, or 
whether 10,000 should be used as a basis. 

IX* .!h© failure to discover a simple method of 



eaO iptaerraeut by addition or subtraction led to the supposition that 
an enciphering table was employed in whioh the numbers were arranged 
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la som syatsoatis wjf> 

(a) rhiss tneory was baaed on the fact that suoh 

a means of Ohanglag the ooue was easier am -flora natural than pasting 
on large numbers of strij.fi at frequent intervals. 

(b) numerous experiments were umu with high 
frequency 74 groups in the effort uo fina a table wh-ch would .mte 
any one of thin equal to a high frequency £> 01 . in one experimental 
table the outer auouiers were arranged alternately ana the inner ones 
obliquely* 'fhia loomed well because an 08 , period in 74 * was represented 
by 6014 * the aoe t frequent group in 301 * 





1L 


-JL 


1303174) 


eqw- 


■Is o0l4 loOl ) 


_JL 


A 




Z 




-JL 


- 1 . 


4 


0 


JJL 


z 


■ 5 


9 


-14- 


30 


37 


35 




Ja. 


5 


1 


4 


-8 


13 


19 


36 


34. 


-fe 


53 


J& 


l 


m 


H 


II 


HI 




H 


HI 






71 


6 


L. 


u 


17 


34 


33 


41 


,.ql , 


61 


70 


78 


3 


10 




..13. 


_bl_ 


40 


50 


60 


49 .... 


77 


64 


1 


m 








4y 


JiL 


.66. 


_?6__ 


63 




b 


2i 


39 


38 


4b 


58 


67_ 


75 


63 


66 


93 


Q 


m 


H 


VH 


RH 


n 


m 


HI 




98 


96 


4 


2L. 


46 


56 


65 


73 


60 


66 


Vi 


95 


99 


9 


3JL 


Jib. 


64 


JL. 


JL. 


JL 


J£flL 


94 


2L. 


J& 
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(0) Although this table fitted exactly the two 
highest groups ia both oodes , it. was a sic apie coincioenoe slnoe none 
of the other groups tallied and 6014 ooourrea frequently as an' initial 
group. fhe observations .oaoe at this time of the peculiarity of 

the use of 6014 were the germ of the idea determined upon at the sad 
of this period, namely that dole oust be quotation raarjcs because of 
its unusual interrelations, 

III. fhe next assumption was Uu.t 0^81 in the 74 book 
was equivalent to 2021 in the new encipherment. 

(a) ?he baa is of this was the fact that in the 74 
book the page on ^hich 0301 occurs begins with 0281 and the 0301 has 
a distinct line und.umes.th as thuu^ especially indicated for some 
reason. Since the indicator number of the A-B series is 301* the 
poasibility presented itself that strips night have been pasted on 

*< ith the page upon which 0201 occurred as page 1 , namely making A 
equal to 0281 instead of 2*21. 

(b) several words in 74 whi*h would naturally have 
high frequency were tested by subtracting 2640 from group 2841 through 
group 7040, and adding 7040 and subtracting 2840 from group 0001 through 
group 2640 . 

io) «*e abandoned this theory because] 

(1) It was equivalent to hetbod £• 

(2) By olose examination the line under 0201 was attributed 

to a wrinkle in the strip oaused by uneven 
pas t Lug . 

(3) Vie found that series 132, 123 and 122 were identical 

thus apparently disproving the theory that 
indicator numbers have some connection with tne 
method of encipherment. 
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17 . la ths asantias ws ha* bssa waking m wriai of 
tests of ssqauaoss of hLtJi frequency ^roaj>* frost mc« iniisstor series 
by audios an* subtracting 60, IsO, 2»0, 06O, etc. to cUs.ceT«r whether 
say ssriss comIA be rsaa by Um voealuinry si It stooe Ssfors tits 
last strips were j* sSs* oa, or whetesr say sussssaing strips used tits 
•acts system. 



(a) <?his hypothesis was cased on ths fact teat on 
pegs '** l» tx.s 74 book teu strip we» pastel oa uastsaly atss shows! a 
difference of 40 bstweeh the xast two nuisbsrs. 

lb) 040. 460, 060* £60, 160 ual 60 wsrs auael sal 
ssb tracts! frsa nigh frequeacy sequeaoes teksa frsa all lad io* tor 
ssriss, insisting the aaolaesified* 

(a) .’his theory was abaadeaedi 

(1) asoaass tes nuwbers bacons largely uut of raage 
without subtraction 7040. 
l~) i*os t of the posslsilitiss has been sere r*d by 
kit hod I, 

i&) 2he fact that tes si ocsurriag at ths right sf 6601 
in Che 74 book* pegs 94, sad bales* log ts ths 
press! in* strip pastel malsrasate was ilsstisal 
with ths iiaal digits sf 5661 lirsetly apposite 
5601, suggested that ths strips might sot haws 
btso is coatiaasus swaerieal sut&sstloa bat wight 
bars ossa livilsd oa sash psgs sad ths saloons 
reversed. 

V, fhs study of multiples of 40 was made although 
soiacilsat with Methods I uad IX. 

(a) fhia lores tigutioa was carried oa ialspshdsatly sf 
1 anl IX bssausa ths columns wsrs of 40 groups sash and ths straps wsrs 



wot divided ia tes alodla. 
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{b ] fe.it s in the aeries in the normal order 
ware unsatisfaotoy. 

to) **e toir^ore abandoned Sat theory with the 
reservation that some transposition method or encipherment might 

have teen used* 

(Hot*: Cu hepteyibar -dth we noticed that the digit before 61 on 
the strip underneath 5601 on page 34 oast be « 8 or in 8* 

An r here ire no nuabsra ending in 661 in tiiie position on 
any page, the possibilities were reduoed to the differenoes 
between 5601 and 0561, 1561, 5561, 5v61, 4561, 5561, 6361. 
trials were again mads supplementing Method JJ. by taking high 
frequency group* iron oil series, trunspos iug In all oraers, 
adding and subtracting 5240, 4240, 5240, 2240, 1240, 0240, 0760 
and deooding according to 74; also by taking cocn.on 74 groups, 
adding and subtracting 6240, etc., transposing in ill orders 
and testing results to see ii' they occur reu as high frequency 
groups in any aerie,. fhe failure of this method offered 
almost conclusive proof that the 74 book was not usea, but 
the Impression was so strong that this must have been the 
basis of at least rods of the codes on hand that the theory 
was not sot as ide . ) 



/I. i‘he so-called circular method. involved iusthod £ 
but waa confined to multiples by tons, hundreds and. thousands. 

(a) fhis was baaed upon the observation of various 
beginnings of 301 telegrams us seen in the charts following; 
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Chart £ 



X. 


7462 


5623 


2327 


0603 


2936 


0314 


453 


2. 


7368 


0192 


5o6a 


8997 


5477 


0614 


£66 


3. 


7368 


0909 


9370 


0258 


7095 


7448 


£6?i 


4. 


7368 


2799 


0592 


9674 


3196 


6137 


£58 


5. 


mi 


0462 


4971 


0693 


6915 


0939 


£77 


6. 


7468 


9079 


0378 


2912 


3070 


3469 


■u6£ 


7. 


7268 


2799 


9079 


6667 


7912 


3070 


A7 


6. 


7468 


0194 


1913 


1218 


2662 


4971 


A10 


9. 


IMS 


0194 


1218 


2662 


8615 


0683 


All 


10. 


7468 


8992 


0162 


2812 


7447 


4584 


A12 


21. 


7468 


0192 


4841 


3652 


2287 


7147 


A15 


12. 




3676 


9079 


0592 


6444 


1126 


£16 


13. 


IMS 


6915 


1218 


2662 


4971 


0692 


A20 


14. 


1218 


2662 


IMS 


6815 


0294 


4971 


£81 
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iU 


tore 


J i 




1. 


1495 


6014 


1978 


1815 


6915 


A9 


2. 


1976 


1915 


7369 


3226 


3196 


B42 


3. 


8531 


6014 


2078 


1915 


2732 


a23js 


4. 


1125 


6915 


2078 


1915 


9640 


8217 


5. 


8671 


4732 


2076 


6915 


4376 


i.-B46 


6 . 


0379 


0619 


2078 


1915 


4266 


«--8lQ*i 


7. 


S070 


2632 


1976 


2016 


6720 


A16 


8 . 


2216 


2832 


1978 


1916 


1965 


A-8106 


9. 


196t> 


7132 


1976 


6716 


7868 


£*•8125 


10. 


1915 


1590 


1976 


6915 


6702 


M3 


11. 


6797 


9939 


1976 


1915 


0683 


B55 


12. 


7277 


1126 


1976 


1916 


0683 


Ab9|| 


13. 


8363 


3660 


1976 


1915 


0682 


461 


14. 


0571 


6390 


I9?g 


1915 


0939 


461 


16. 


30159 


5004 


1976 


6815 


5w02 3026 54 
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fly oomparJUaa of frequent initial grasps m as w 
that certain numb era varying by only out digit were used similarly, 

notably 7380 and 7460 (Chart A) and lfTft and *070 (Chart 6), Binoe 

these groups vara 100 apart we believed first that two words of 
synonymous meaning oust happen to come 100 apart. when we observed, 
however, that the same phenomenon occurred with other groups of 
two and that » teller numbers often followed the so-called twin groapa, 
we toe w that the last two digits oust be the page numbers • for 

example, in Chart A, li-jss 6 and 7, 7368 and 7468 are both followed 

by 9079, la the second oase with 2799 Intervening, in the first oase 
2912 is the second group after 9079 and 7912 in a similar relation to 
the second 9079. Also in Chart A, lines 2 and 18, 0192 and 0692 
are associated with 7468 and 7368 respectively. in Chart A, lines 
9 and 14 , 7468 and 7363 (Shis time not initial) have an affinity for 
1216 and 2662 which can occur before or after 7368 or 7468} in lines 
13 and 14, 6816 and 6916 occur respectively after 7368 and 7468. 
humorous interrelations of this nature can be followed by reading the 
oharts. For instance, in Chart 8 the occurrence of 1916# 2016, 

6826 and 6916# almost without exception after 1978 and 2078, points at 
once to the fact that the groups in question stand for the different 
forms of a verb occurring on page 78, the endings of which arc to bo found 
on page 16. Another kind of twin group Is also evident here, 6000 

apart instead of 100, in phrases such as 1978,-6916, 1978-1916, Is. 10 
and 12, Chart B t 7468-9079-0278-2912-6070 and 7368-2799-6079-6687- 
7912-3070, la. 6 and 7, Chart a, 9a wars at a lost to aeoount for 
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this at (ha tins until the ooutinusd recurrence of this phenomenon, 
notably la our initial study of --0069-6009 paflt 3i, and tha eorrespond- 
lag groups in other indicator series forced us to tha theory that variants 
war* used 60 apart in tha inverted order. 

i to ) a number of oh&rts of the different series vara 
constructed which showed that two or more groups in eaoh ssrlss 
unfailingly behaved, in tha same manner , but nothing was definitely 
proved as to thair identity because the theory of tha 74 book was at ill 
influencing invee tight ions and we believed that groups oould be identified 
by sows numerical method . 

(o) We concluded that some method of transposition 
of numbers was ut ill sod in en enciphering: aye tew lasted upon the 74 book. 

711. 2he study of vocabulary sequences at intervals 
of 10* 100 and 1000 was being wade simultaneously . 

la) Jhis was based on the same observation that high 
frequency groups were often 10* 100 or 1000 apart and was really a con- 
tinuation of aitthod 71. • approaching the point in the reverse order. 

(b) A sequence vocabulary waa constructed of possible 
words in the X book occurring at the regular intervals mentioned above. 

io) So method of fitting In any of these sequences 
of mean lags to oode groups of the seme eharaoter oould be devised. £ho 
only satisfactory feature was the occurrence of the period end comma nest 
eaoh other. 






fhe study of the sequsuoe 8294-6014-4556- 



6014-7470-7508- < 77-8600-39 59 , taken fron 801, was 



next under taken 
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(a) In this study ws aanstd that an encipherment 
was is4* of only the first two numbs ra, in view of the fact that the 
last two numbers ware the same on the strips underneath the present 
Ones in the 74 book as seen on pages 12, 50, 54 and 55, where the 
strips hid been imperfectly pasted. 

lb) All frequent groups ending or beginning (to 
account for invention} in 96, 56, 14, 70, 06, 07, 85, 60 and 59, ware 
taken fr at the 74 nook and an attest made to fit in words to sake a 
connected meaning. Cards were made of all spelling group possibilities 
and classified by the final figures. 

( c ) hvery attempt to form a sequence of oonneeted 
words ms without success, fhia method was only another evidence of 
the now almost certain fact taut the 74 book ms impracticable. £ha 
time ms not meted, however, for from thiu came the idea of a possible 
re-arrangsoent of the initial digits or, word numbers with the page as 
a unit. 



XX. Ws then experimented with changing the order of 
all the digits instead of only the first two* 

(a) fhe different transposition orders possible are as 



a 




i 


2314 


4 


3412 


b 


1243 


i 


2341 


r 


3421 


0 


1324 


k 


2413 


e 


4123 


d 


1342 


1 


2431 


t 


4132 


e 


1423 


a 


2124 


u 


4213 


f 


1432 


»a 


2142 


▼ 


4231 


* 


2134 


0 


2214 


w 


4312 


h 


2143 


p 


2241 


X 


4321 



fellows t 
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Several high frequency word* of the SOI series nrt taansposed la 
all toes* ways and decoded according to the 74 book} additives 
and subtractive a through 100 were used with the 201 group* and Um 
result* transposed la all orders; the 201 group* were ae*t transposed 
la all orders anti addition and subtraction tried with the** transposed 
for as. 

(b) the above processes were carried out exhaustively 
ap to tae point that the resulting groups ran out of range of the 
book. 



(o) the failure of every kind of transposition with 

or without addition and subtraction, and with the addition and subtraction 

both bo fore and uf to? the transposition of the digits proved beyond a 

doubt shat the only way to obtain results was to analyst code group* 

instead of searching for a nunerlcal method of transference. 

(Sote: 1. additional evidence to the ease effect was found 

by oonsidoriog the group 1111 whose m an l ag is rtoaarlr in tha 
74 book. lio natter what the transposition order used* 1111 
mast be th« same in all one ipherasnts in any method without 
adding or subtracting, thecae passage in which 1111 occurred 
In 201 was inverted in all orders and translated by 74 with no 
result except the usual one of disconnected, words). 

(Hotei XI. the possibility of a atononnaeral additive a* 
suggested in S later* s telegraphic Code, page 7, etc., had 
previously been considered. With any transposition order all 
possible aononmaeral additives or subtraotives oust be deter* 
mined by the following word* taken fro* the 74 book, all 
possible meanings for a group occurring once » 

1111.. ..»requerir 6b&6.....guaute 

2£2 2 pan jar 6466 nag 

8222 .. .. .aprobac ion 7777.. 

44%4. * • . .dedlque 

'these additives and subtraotives thus determined. were tried 
without success in Method I.) 
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X. Bto transitional period between the search for 
numerical correspondence end U» endue lve hh of analysis was tbs 
study of vao oat pises s la frequencies to determine whs tbs r corresponds oo* 
ooald be found la the rise sad fall of ths frequency line. We also 
hoped to add further proof of the Jack of correlation between 
the two oodee aad gain a more definite knowledge of the Interrelation 
of all of the oodee* 

(a) As Indicated la the decor Iptioa of the 74 booh* 
the aembers fron 2566 to 2921 are blank* Upon the theory that a 
similar blank or low frequency pert of the book might ooonr la new 
eaoiphe meats or oodes . graphs were drawn of several Indicator series 

/ 

showing the high and low points of the frequency line la the various 
series. In addition* all telegram received in the 74 code were osrded. 
filed* and the frequencies taken* From this data a graph was drawn 
of the 74 book end compared with those of the various series* Swo series 
were also plotted In the s lapis inversion order (Bee he thud VIII* } 

(b) When theme thods previously enumerated were 
abandoned ae unsatisfactory* these groups also were supposed to be 
useless. 

(o) She graphs made la the simple inversion older *r”* 
however* clearly Ionian ted the identity of method of the two aeries 
because of the approximate correspondence of the high and low points 
aad the general stellar ity of the lines. (All graphs were destroyed 
upon removal from Washington)* 
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we now oome to the Interned let# stage in vhioh the 
theory of the 74 hook wee definitely abandoned. At a reemit of the 
preceding investigations end of familiarity with the musters, the 
following points were accepted end taken as a basis for farther work* 

(a) She last t*o digits are tne page number* ana the 
first two the maker of the word on the page* 

(b) Punctuation is on page 14 in the 801 series* 

on page 14 also is 268* on page 24 in 249* on page U in 229* on page 
26 in 129 and on page 70 in 101* Shis was evident by the frequent 
recurrences and peculiar position of 0814* 0414* 6814* 6414 and 6014 
in the 301 eeriest of 0214, 0814, 6214* 6814 ana 6914 in the 268 
eeriest of 4224* 4844* 9824* 9424 end 0024 in the 249 series* etc. 

(o) Several variants are used as proved by the 
s feailarity of groups 60 apart in the inverted order suoh as 1915 and 
6915 in Chart A* page 16* lime 6* 6* 10* 11* eto. 

She elerioal work had nuw reached a point where the 
large series were typed oa form, carded and filed* and the son ller 
series began* Unfortunately* however* owing to the feet that the 
real order of the ambers was unknown at the tins the filing begin* 
all groups were filed according to the first two numbers* for which 
reason a recompilation was necessary because the real frequencies 
were available only by finding eaoh number in its numerical order 
according to the flret two digits* We therefore made a tentative 
working tabulation of groups with frequency above 5 of the chief 
indicator series for iomeainte use while the cards were being re- 
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sorted. 

*his isolation of important groups lsd to the 
diaoovery of s striking similarity of intervals beteean certain 
onus in t ha various s arias. For example , «o not load tin t 67 van 
the common diffaranoa between 0886 and 6088 in the 129 a arias , 0814 
and 6014 in the 801 sari as , and also betas an 0084 and 6884 in the 
849 sarias , if 10*000 sea first addad to 0084. A table showing 
other Intervals follows 1 



301 


Mi 


m 


m 


Iff l 


m 


0814 


4884 


0214 


0888 


TOTO 


1128 


0414 


4424 


0814 


0436 


TITO 


1228 


0614 


4624 


• • • • 


*•<• 


• • • • 


««#S 


1114 


6124 


1014 


a * * * 


T8T0 


a a a • 


1814 


6284 


1114 


1888 


T9T0 


2026 


6814 


9824 


6214 


8886 


2070 


6188 


6414 


9424 


5814 


8488 


21T0 


6226 


4014 


0024 


5914 


6088 


2770 


6826 


9814 


8824 


9214 


• tss 


«*«6 


6S66 



Xn the hope of finding more sueh intervals and thus determining 
identieal pages and the system of page arrangement * we made on strips 
a tabulation in the inverted order of amaber* occurring three or more 
times. Since each etrip shoved all the frequent words on a page and 
the intervale between them* by eonparing strips of the different eerie* 
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ws txpiotfd to fit together the various eoo iphermen to . a careful 
search for sort ooamoa differsaoes resalted la the discovery of a 
very Halted number oa pages other than those of punctuation. »e 
oould not aooouat at the time for the fact that so maoy oarrespoadsaoes 
stood oat oa oas page and that so few other groape behaved la the seas 
way. oar fa Hare was doe to the foot that we coopered 129 with 201 
instead of 201 with 249 or 255. Since the 129 series is between 
Madrid and Buenos ^ires and is chiefly of a commercial nature, the 
vocabulary is so different that similarities of intervals were less 
likely to be found, a nother reason that other intervals were not 
seen la the alphabetical twisting oa the pages, tamely the continuation 
of the alphabetical sequence iu the first column when the second is 
fall, (ses pegs 59) thus disguising the equal intervals by neoes3itating 
the addition of 100. 

Although the stripe were apparently unsatisfactory they 
at least showed us the most efficient way to stake a recompilation 
of frequencies, fhs refers , new frequency tables la the correct order 

were compiled from the original sheets in the following manner ; fen 

% 

sheets were ruled, one for eaoh thousand, for the tabulation of ten 
vertical oolumns of oode groups with their frequencies. Cross-section 
paper is beet for this purpose. As the oode groups from the first 
frequency tables were road off. they were entered on the proper page 
and column. A group ending in 00 t inis falls in the first column of 
the first page; in 01 in the second column of the first page; in 
10 in the first column of the oeoond pagei in 11 In the second column 
of the second pegs. etc. /he resulting tabulation shows the groups oa 
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each pig« of the code book tabulated in ■•parole oolnaais and the 
numbers of the words on the page following in ooneeontive ordor 
so that high frequency pages and pages containing variants can bo 
picked oat at a glauoe. the example given on page 28 ebooe the 
frequencies of pages 20-29 inclusive in Series 8* indicator 167 , 
between Madrid and Berlin. 
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t a - itif 



20 




8X 




22 




28 




24 




25 




24 


27 




28 




29 




8480 


2 


0221 


2 


0822 


1 


0028 


8 


0424 


1 


0025 


1 


1124 


188 1127 


2 


1028 


1 


1629 


1 


0820 


X 


0821 


X 


0422 


5 


0228 


1 


1224 


1 


1225 


2 


1224 124 1287 


X 


1188 


4 


2629 


1 


0420 


X 


0521 


X 


1222 


1 


1028 


X 


1484 


1 


1825 


£ 


1824 


6 1827 


X 


2128 


X 


8429 


6 


0820 


6 


1221 


X 


1522 


2 


1X28 


1 


2124 


2 


2026 


1 


1424 


5 2027 29 


2628 


X 


9729 


1 


X280 


X 


2221 


4 


2822 


X 


1428 


1 


2724 


2 


2525 


11 


1724 


14 2127 79 


2628 


2 


4X29 


6 


1420 


X 


2821 


X 


2522 


1 


2828 


X 


2824 


8 


2825 114 


1424 


7 2227 


2 


2726 


1 


4829 


8 


2420 


X 


2821 


1 


2522 


2 


8X28 


4 


5824 


8 


8625 


1 


1924 


16 2827 


X 


4226 


X 


6129 


X 


2480 


8 


862X 


9 


2422 28 


4128 


10 


4124 


2 


8726 


8 


2024 


11 8427 


9 


4528 


1 


6429 


4 


2920 


X 


4421 


1 


2722 


9 


4728 


X 


4424 


1 


4726 


1 


2124 


1 2627 


4 


4628 


X 


6129 


1 


8020 


X 


6621 


1 


2822 


X 


5128 


X 


7224 


1 


7126 


1 


2224 


1 2627 


6 


6928 


1 


6829 


1 


8220 


X 


6721 


6 


822 2 


2 


4428 


2 


7824 


8 


7625 


4 


4124 


1 2827 


2 


6028 


1 


4429 


X 


8820 


X 


4421 


1 


4222 


XO 


6728 


1 


7424 


2 


7925 


7 


4126 


7 8127 


2 


6228 


1 


7629 


2 


8720 


8 


472X 


X 


4422 


X 


7428 


X 


7824 


4 


8826 


2 


6224 


14 5227 


14 


6428 


X 






6720 


X 


4821 10 


6922 


5 


7528 


4 


7424 


1 


862ft 


1 


4626 


14 4127 


6 


6628 


1 






4220 


X 


7821 


X 


7022 


1 


8X28 


7 


7824 


8 


9226 


4 


6726 


6 4827 


8 


7028 


X 






4820 


8 


8721 


1 


7722 


2 






8624 


2 






6826 


19 4827 


X 


•028 


6 






4820 


8 














9724 


1 






7026 


1 6427 


6 


8428 


X 







6720 8 
7420 1 

7720 1 
•280 X 



. 7X28 

7224 
7824 
7424 
7824 
9X24 



12 5627 2 
X 7027 10 
7 7127 26 
6 7627 1 

20 8427 X 
1 8727 X 
8827 X 



9727 8 
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While eeit lag for the oooplotion of the oorreoted frwjueaoy 
tabulations, we made experiments from cherts ooapoeed of tne initial 
end final groups of telegram* in oonsecutire order according to date, 
fhe first page of the ohert for the C or 101 series follows i 



2.JI I.A I „.,t £« .LLQ11 



0 1 


11/21/17 


0698 


4209 


7970 


4209 


4104 


4444 


8696 


2045 




4998 


4456 


5362 


6746 


4637 


C 2 


•1 


29 


ft 


4897 


7996 


0567 


4189 


7669 


6263 


4104 


6924 






2971 


7874 


8224 


7269 


0 8 


m 


SO 


tt 


9006 


8670 


5362 


7996 


4337 


0346 


7669 


7996 


— 


3404 


7996 


0767 


0465 


0000 


C 4 


N 


ft 


ft 


6227 


6362 


7869 


7996 


4337 


7060 


7170 


2044 




9857 


7970 


3331 


9283 


8309 


c 6 


12/ 1/17 


4046 


6153 


8670 


3944 


0060 


8381 


0751 


7874 


— 


6242 


6103 


7669 


4583 


7630 


C 6 


ft 


1* 


ft 


2044 


7977 


7669 


6472 


6862 


7996 


0767 


0846 














0 T 


M 


ft 


rt 


4170 


7996 


0767 


4139 






















C 0 


n 


2 


n 


4104 


6924 


2971 


0474 


8224 


7269 


6862 


7870 










7996 


2666 


c 9 


n 


at 


ft 


6227 


6362 


7996 


0767 


7060 


7170 


3331 


7959 


— 


0295 


2717 


8652 


4397 


7871 


CIO 


V* 


4 


ft 


6227 


6841 


7996 


2665 


4139 


7170 


0427 


2045 


— 


6253 


0456 


2966 


4o34 


2770 


Oil 


* 


ft 


ft 


6227 


636? 


7996 


0767 


7947 


7170 


3032 


J382 


— - 


6661 


5818 


4989 


3272 


5761 


C12 


it 


M 




0741 


1540 


0656 


0698 


9672 


3331 


0395 


4678 


— •» — — 


9246 


0656 


1224 


7002 


0001 


CIS 


M 


H 


ft 


2044 


6664 


2971 


9477 


4605 


9047 


5362 


1932 


— 


2466 


7970 


6867 


9761 


1770 


C14 


ft 


6 


tt 


5227 


5362 


7996 


2666 


1016 


7170 


5394 


9983 




3331 


6851 


7871 


7669 


8762 


CIS 


n 


ft 


ft 


6805 


4104 


9501 


4959 


5924 


5362 


7870 


7996 










2665 


2230 


014 


n 


n 


ft 


0527 


7259 


0965 


2144 


7071 


6764 


9047 


5362 


— 


7946 


4499 


2961 


1666 


2770 


01T 


n 


•t 


•4 


6227 


S362 


7996 


2665 


0340 


7170 


1360 


4007 


— 


3237 


9208 


0021 


9996 


8666 


01S 


m 


6 


ft 


2044 


6024 


8224 


6696 


7070 


8166 


2770 


4276 


— 


9745 


2637 


1013 


3331 


7269 


019 


f* 


8 


ft 


7795 


0788 


2904 


2232 


9266 


3196 


3221 


7752 




7685 


357.' 


4989 


6724 


9262 


010 


r* 


•9 


tt 


0741 


6073 


2971 


4466 


5362 


6746 


2665 


2230 


— - 


5651 


7070 


3077 


3331 


1622 


021 


If 


7 


ft 


908S 


8678 


5362 


7996 


2665 


7060 


7669 


7996 


— ~ 


1540 


7996 


1720 


1016 


0006 


021 


tt 


ft 


ft 


6227 


6362 


7996 


1730 


1106 


7170 


5394 


4647 


— 


4832 


0547 


0761 


7752 


9329 


on 


« 


r* 




7071 


3091 


8331 


0204 


1253 


6364 


7275 


0527 


— 


4046 


7796 


9960 


1664 


0169 


024 


n 


S 


ft 


6227 


6362 


7996 


1720 


0346 


7170 


9646 


6126 





5982 


4072 


9986 


7970 


0968 


CIS 


m 


« 


H 


4989 


4456 


4102 


9675 


6531 


7370 


3657 


0955 


— 


3684 


3231 


3476 


0741 


0216 


026 


n 




« 


6126 


3833 


0383 


095b 


3237 


8696 


0?el 


2509 


— 


7870 


0404 


3937 


7970 


2196 


027 


ft 


9 


n 


0627 


7259 


095b 


4062 


7370 


2770 


4086 


7704 


— 


7970 


7170 


9383 


8455 


2770 


CSS 


ft 


11 


H 


7566 


7080 


0618 


7070 


8892 


7941 


So 5 1 


9248 


—— 


4826 


7871 


9248 


0607 


0340 


CIO 


2/24/10 


0932 


4466 


5362 


2170 


2044 


4009 


4006 


7970 




6224 


3553 


23-80 


6431 


4176 


029 


- 27 " 


7593 


7017 


6056 


5982 


0965 


1944 


7871 


6664 




0954 


6967 


0538 


6982 


2770 
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Ihe most not fcseable thing in rending this chart is the reour- 
ranoa of groups ending in 70 at suitable intervals for punctuation. rive 
of the telegrams oat of the ftrat thirty and in 2770, ao we assume that 
2770 ia period and that 2670 should tharafora ba oouma (see page 20 * 

711 I. (o) ). A search for 2670 ia unsuccessful but we coma upon 7070 
and 717u which look batter for period and comma. 2770 inuat then ba 
the AB 6014. or quotation mark* , the only other thing oonnected with 
punctuation an .oh oomes to mind as a poaaibla ending. Another 2770 
should preoede in eaoh oaaa if this ia true. It is true in 0-27 
in the table and a search in original tr, legram* C-1Q , G-12> , C-16 and 
0-27 brings a similar result, proving that our sign for opening and 
o losing quotation la correct. Shan 7270 occurring before 2770 auat 
be oo Ion. We look at the beginning and find that 4170 begins 0-7, 
a four group teuegraa. All the sat phrases that occur to us ldiioh 
oould begin a telsgram are "Urgent" , "Confidential", "Congratulations", 
or a requeut to repeat. However, since we her nothing to help us we 
leave that consideration for tn« tine being ana return to the ponotuatiun 
groups, 7070 and 7970, which also apj aar as good candidates for period 
and aooa . We soon reject them, however, in favor of the original 
7070 and 7170 because 7170 ooours in the sane vertical line in the 
chart seven ttaos at about the right distance to end an introductory 
olauae. Then 2971 and 7871, 0-2, C-14 etc. must be a’s, one 
accented and one not, or one capital and one not, if we follow the 
arrangement of single letters in the 74 book and if the punctuation 
page comes first or last as is natural to supjose. ho more 71*8 
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or 78 ‘a art la erldama* therefore ee tare to the oext peeuller 
phta i wn oa,* namly fiUT and 7996 efcich not only taro aa attraction 
far each other individually , tat noth together eoear oantimally 
Mar paaotoatloo group* . Copy Lig the oooarreooe* of 5287 aad 7996 
M find* 



0 z 


ll/W/lfi 


4697 


7996 


0667 


4189 








0 3 


11/80/16 


■■■6362 


7996 


4887 


0846 


7669 


7996 




0 4 


*e 


6227 


6862 


7669 


7996 


4887 


7060 


7170 


C 6 


12/1/18 


6862 


7996 


0767 


0846 


hod 






C 7 


M 


4170 


7996 


0767 


4139 


hot 






0 9 


12/8/18 


5227 


6862 


7996 


0767 


7060 


7170 




010 


12/4/18 


6227 


6862 


7996 


2665 


4189 


7170 




cu 


ft 


6227 


6862 


7996 


0767 


7947 


7170 




014 


12/6/16 


5227 


6862 


7996 


2666 


1014 


7170 




017 


•1 


6827 


6362 


7996 


£648 


0846 


7170 




081 


12/7/16 


9666 


8676 


6262 


7996 


2666 


7040 


7449 


082 


«• 


5227 


6842 


7996 


1780 


1104 


1994 


7170 


084 


12/6/18 


6227 


6862 


7996 


1720 


0846 


7170 




8227 does aot 


oocur near 


the end 


but 7996 doea 


several time a at good 





Interval* for ^ or £ft£&* Ihoaa two group* taut be part* of aa Initial 

phraae aaah aai 

(1) "Proa t o »" or 

"T o f roa > * 

(2) "la reply to your telegram - - - - " 

(8) "tieoeived your telegram of - - - - " 

(4) Data 

(6) lumbar of telagraa 
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Vo recurring groups are evident for "LoTe^bar" and "Leoember" , so we 
eliminate point 4. La 0-7, 4170 is probably not "Conf identlal" or 
"Urgent" with jjf. or onr^ following, and if 4170 is "Congratulations", 
7996 oust be _&• 2971 and 7871 are already called a'l, therefore 

the 4170 is probably "Please repeat" and 7996 either muaero or 
tfllegrewc . *Mo herer one 799 6 is, aaroro or teltKreoe. the groups 
following nuat be number.'.. we write them out for olearneea: 



0 2 


11/29/18 


7996 


0667 


4159 




o a 


11/50/18 


7996 


-.327 


0546 


7669 


C 4 


H 


7996 


4527 


7060 


7170 


C 6 


12/1/18 


7996 


0767 


0346 


tind 


C 7 


ti 


7996 


0767 


4139 




G 9 


12/5/18 


7996 


0767 


7060 


7170 


G10 


12/4/18 


7996 


2666 


4159 


7170 


Cll 


M 


7996 


0767 


7947 


7170 


C14 


12/6/18 


7996 


2665 


1016 


7170 


017 


12/6/18 


7996 


2666 


0546 


7170 


C21 


12/7/18 


7996 


2666 


7060 


7669 


ca 2 


n 


7996 


1730 


1106 


7170 


C24 


12/8/18 


7996 


1750 


0346 


7170 
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It is safer to begin with numbers next the punctuation 
for these must be uno , dot . tree , oaatro . clnco . ssls . slots . ocho . 
noses , dies . Unfortunately we riavt no one group occurring in each of the 
last two columns to call dies . nor hare we anything near 71. our only 
tentative alphabetical guide . We put the numbers and code groups out 
in order, however, just to sen how they lie. and are pleased by the faot 
that they fall into approximate groups: 

QaaHgflgg is as. Mils (cinco 



2 ,.1750 (einouenta 

2 4357 (euatro 

2 .....4159 (ouarenta 

4... .......0546 (dies 

1 7947 Idas 

Inoventa 

7060 (nueve 

4 2665 (ocho 

4 0767 (ochenta 

2 7669 

(seis 

(sesenta 

(setonta 

Islete 



(treinta 

(uno 

(veinte 

1750 is later in date thau the others in both occurrences (C-22, 0-24) 
and mat be a higher numb or than the rest, hither o inouenta o r ouarenta 
fits in the larger group, but 1750 and 4557 look too far apart (7 pages) 
for q Inouenta and ouarenta (see note, page 54). so we may say that 
perhaps 1750 is ouarenta and 4557 dies . If so, 2665 following 7996 in 
telegrams of preosdiug data mast be treinta and 0767 re Ante . especially 
in view, of the faot that pages 65 and 67 are a good interval apart for 
tr and x* fhs telegrams now read; 
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C 2 


11/29/18 


7996 


>767 


4159 




C 8 


11/30/18 


7996 


4387 

dies 


0346 


7669 


C 4 


r? 


7996 


42^7 

ales 


7060 


7170 

period 


C 6 


12/1/18 


7996 


0767 

relate 


0346 


L'od 


C 7 




79i/6 


0767 

relate 


4139 




C 9 


12/8/16 


7996 


0767 

relate 


7060 


7170 

period 


CiO 


12/4/18 


7996 


2665 

trelata 


4139 


7170 

period 


Oil 


•1 


7996 


0767 

relate 


7947 


7170 

period 


014 


12/6/18 


7996 


2665 

trelata 


1016 


7170 

period 


017 


ft 


7996 


2665 

trelata 


0846 


7170 

per iod 


C21 


12 / 7 /ia 


7996 


2665 

trelata 


7060 


7669 


C22 


11 


7996 


1780 

cu-roota 


1106 


7170 

perioa 


C24 


12/6/18 


7996 


1780 

cuareata 


0846 


7170 

period 



{Bote: 


In this* 


connect ioa the compuratiTe sise of the letters 


of the alphabet 


was calculated ua 


i'oliows . , 




1- .56 


11 


1.72 


b 


4«7v 


ii 


.06 


0 


11.99 


0 


1.90 


Ofi 


1.08 


P 


6 .46 


" , 'l 


.-ii.68 


"V 


• £>£ 


£» 


6.84 


h 


4.76 


if 


8.01 


l 

a. 


5.27 


0 


8.80 


£ 


6.52 


H 


2.63 


U 


.60 


1 


2.67 


V 


8.65 


J 


1.22 


V) 


.28 


K 


.19 


X 


.11 


l 


2.91 


f 


.80 


JLL 


.20 


a. 


.88 


K 

« 


6.53 
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7669 is now evident in C-3 and G-21 ao y connecting two 7996' a and 
the proper distance after 0767. It would be unnecessary to Mfj 

"Pleoae repeat (telegram) uud ( telegram , 

(number ) (number ) 

therefore 7996 la probably one of the hundreds not induced in our 

tabulation. 4139 nearest to 4337 roust be doa . 7060 oaanot be uno , 

tree , ouatro or c iaoo . because those connection* are already determined} 

it might be sola or siete oaaiug before 2666* treinta . or agai n nasvs 

or ooho and start a new aipoabetioal sequence. molting at C-9 and 

0-10. we adopt aaevs as the moat probable c no roe because of the 

tre in tides on the following day. 0346 ana 7947, the on.y two remaining 

numbers, are near each other and therefore are seie and JLiSJfeS.* 

suppositions 

In this way very plausible/were ready to 
sup; lament the frequencies when they were finished. In this particular 
case of the 101 series, the above material w»3 utilised in connection with 
the oorapilinti of the encipherment rather tnuu in the initial breaking 
both because 301 con teiad more material and because our failure to 
discover a numerical system for transference from encipherment to encipher- 
mint caused us to abandon work on secondary codes. 

After the completion of the new frequency tables, the 
main effort of the intermediate stage was spent upon the study and analysis 
of oode groups by means of comparisons of their interrelations and of the 
preferences which they showed in their associations with oertain other 
numbers also interrelated, fo do this we first took from the files 
high frequenoy groups landing themselves easily to analysis, and sorted. 
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the oarda u nearly as possible with reference to the assooUted 
members. We next made so-callaa investigati n sheets from the 
cards by copying La sequence the striking Lmilarities , entering the 
reference to the telegrsa in the middle there the da eh is on th s card. 
Like gr oupe were then marked. with one color wherever they ooeurreC 
so that the nature of their connections would be easily followed. ?or 



example, the following i3 the- first part cf the tabulation made for 



0069, one of the largest frequencies in the ?. or 253 seriee: 



iggftltAlS8LUfift - h feg.?.. 



fleam Sxsaa&lui faifwttMt fleam HUlsuta* 



1. 


8228 


1704 


2-16 


P6 


Ab 


0868 


2074 


2. 


5623 


4666 


A. -16 




Be 


0868 


2074 


3. 


9908 


9307 


2-163 




Am 


0868 


8204 


4. 


4224 


2096 


I -164 




hi 


0866 


5568 


5 • 


4800 


0693 


2-102 


p4 


ai 


0666 


7311 


6. 


3522 


6348 


6-164 


ps 


fid 


0868 


0978 


7. 


410b 


3122 


,;-ei 


l* 


..k 


5606 


0868 


8. 


8643 


6643 


3-1 




hu 


0887 


0618 


9. 


0868 


5605 


2—66 


P* 


hi 


2428 


3278 


10. 


9622 


0693 


2-84 


i>2 


.^c 


8873 


1366 


11. 


0693 


5664 


td 




Be 


0406 


1411 


12. 


0693 


5227 


;;-62 




ha 


1081 


6337 


IS. 


1081 


9029 


.1-164 




Ab 


0693 


2428 


14. 


5399 


8153 


' -do 




“t£ 


606 a 


J6»3 


15. 


2287 


9401 


2-58 




Ah 


7064 


0693 


16. 


5222 


0474 


-232 




ho 


9C0Q 


0693 


17. 


4105 


3522 


--76 




Aw 


5606 


0430 


18. 


3622 


8073 


2-56 


P‘2 


Be 


0 




19. 


3522 


7486 


-164 




he 


7982 


4224 


20. 


1081 


3085 


:;-16Q4 




Ab 


1584 


9738 


21. 


1081 


5770 


Z-199 




Ax 


0289 


9106 


22. 


1081 


7176 


i —69 




ht 


242S 


1081 


23. 


7861 


4668 


2-90 


P2 


fld 


2428 


8197 


24. 


8889 


0183 


z— bo 




Bp 


2428 


7943 


2b. 


8873 


1366 


— —84 


p2 


if 


2 a 28 


7176 


26. 


8104 


6411 


7-160 




xit 


2428 


0214 


27. 


0788 


5328 


2-62 




Bf 


2428 


9267 


28. 


9157 


7207 


2-81 


p2 


Bx 


2428 


9346 


29. 


8873 


9346 


Z-72 




Ag 


7207 


2426 


30. 


1386 


2428 


2-202 


p2 


Ah 


0887 


1366 



♦ 




REF ID : A101157 



- a? - 



21. 


7248 


£428 


2-168 




Be 


8631 


£246 


M. 


2428 


9699 


2-90 


p2 


JiT 


8892 


6441 


as. 


£428 


9882 


2-82 




Af 


8117 


4804 


84. 


8028 


6458 


2-202 




Ai 


9157 


5826 


85. 


2504 


0662 


2-1026 


P2 


Bf 


9657 


9166 


86. 


8878 


6245 


2-76 


P£ 


An 


9167 


9686 


87. 


1715 


5869 


2-61 


1 * 


AX 


9167 


?£Q7 


26. 


9807 


2278 


2-160 


P* 


Be 


9167 


6617 


89. 


1207 


0214 


2-76 


1* 


AO 


4686 


9157 


40. 


0758 


9157 


2-6 2 


P« 


A1 


8186 


9486 


41. 


4699 


2772 


2—72 




AS 


0756 


4794 


*2. 


6964 


2772 


2-24 




AU 


1662 


8266 


48. 


0427 


2772 


2-214 




hi 


8048 


0814 


44. 


0427 


4224 


"—201 


p8 


Ag 


8200 


0207 


45. 


9294 


7517 


2-161 


P2 


Ah 


9627 


0487 


46. 


1978 


8969 


2-169 




Br 


4286 


0487 


47. 


9246 


0910 


."-18 




ax 


7207 


0427 


4Se 


1014 


8799 


2-90 


I* 


Ap 


2629 


0107 


49. 


1014 


0218 


2-70 


P2 


An 


2629 


0107 


60. 


5461 


8T99 


2-86 


P2 


Af 


2629 


1014 


81. 


7842 


0214 


2-8 




Af 


1322 


2629 


82. 


2469 


1692 


-167 




AV 


8A84 


2629 


63. 


1716 


1014 


2-132 




Ag 


8104 


2629 


84. 


6224 


1014 


2-199 




BO 


8864 


2629 


56. 


0487 


6720 


2-76 




AS 


6102 


0214 


66. 


2888 


6720 


2-72 




Bo 


7667 


6618 


87. 


4822 


6720 


2-1081 


P3 


Ak 


7981 


0692 


68. 


0874 


4668 


T-282 




Bw 


6720 


0 


69. 


SOU 


9698 


2-1081 p2 


Ad 


2470 


0069 



the rnt of the tebuletioa oonaints of a lurge number of small 
connections In whlohOOfiy occurs two or throe t levs with the mum uumfcsr 
whioh is usually in the same posit i^, oooas tonally one removed, 
from the pret-enoe of such ouaerous relations so olosely linked together ws 
conclude that 0069 stands for sods word or syllable which is used 
in a great variety of connections, of which a good proportion are 
very frequent phrases* Since it has also a very marked tendency 
to epj.ea r both before and after certain frequent groups and either 
next to or one removed from them* we assume that 0069 ie some syllable 
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AUk «u be either a single word or an ending, anch m £, gfl* j,. 
an or o. lie will eliminate an . ± and 2 * OT th® tint being bw»ai > 
they are not likely to be as frequent as thao there. Zha. if oar 
theory in regard to the nature of syllable groups is eorreet and 
if the punctuation pegs is either at the beginning or end of the 
original book, it is natural to suppose that 0069 Is ±jg and that the 
letter A '■1th dollar high frequency and parallel use will, apt ear on 
page 16, inraediately following the z punctuation, page 14. hooking in 
the frequency table we find that two high groups do appear on that page* 
namely 1718 and 8715. We next oaks Investigation sheets of these groups 
ad follows (partial tables only are given)} 









6711 


2708 


2-808 


Ak 


1014 


7428 


6711 


2806 


2-811 


Ak 


1014 


1428 


2628 


7880 


2*881 


Bf 


1014 


0603 


4241 


2686 


2*881 


^jr 


2772 


1096 


5229 


1874 


2-886 


Bf 


2772 


4688 


1802 


8648 


2*889 


Bd 


4822 


04; 7 


8208 


0214 


2*609 


dm 


9928 


1698 


0214 


8728 


T-9E8 


Be 


1898 


3099 


8761 


4668 


2*970 


Br 


8673 


9846 


0069 


9406 


2*822 


Bn 


8373 


9346 


6D76 


1081 


2*914 


Saw 


9167 


6878 



1 

ttmUaUw SbatXdOU* 



8087 


1769 


2*805 


Bs 


1014 


2688 


3688 


1892 


3*826 


Bt 


2772 


7691 


2461 


^t m 


3*860 


Ag 


2772 


0487 


0901 


7211 


”-904 


2 B1 


4882 


8784 


9649 


7871 


7*986 


2 Aw 


4882 


8784 


1204 


4664 


Z-880 


A1 


9928 


7787 


8323 


4768 


2*978 


Ak 


1698 


0888 


6716 


8988 


2*811 


2 Ak 


9884 


9846 


8304 


6988 


3*951 


Ba 


9187 


8g 


9218 


5581 


8*978 


r as 


9157 
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la examination of U»H two gre ape aot owl/ satisfies 
as that their general character la the earn# aa that of 0069 previously 
considered, bat alao confirm oar tormr impression u«t variant* 60 
apart ara used la the code book (te* page 84). The recurrence 
could scarce ljr be accidental of such parallel phraaea a* 1081-1716-9167 
(1-214) and 6988-6715-9167 {Z-9hl)l *>681-4716-9167 1*>97S)| 1716-1595- 
8099 (7-928) ana 4768-4716-1598 (Z-978) t 1715*6878-9846 (Z-9T0) and 

6716-6884-9846 (Z-8ll)| 171 6-2772 -1096 (2-881), 1716-2772-4688 (Z-868) 

and 6716-2772-7671 (z-826), 6716-2772-0627 (Z-860). Therefore, we 

are fairly confident la call lag 1715 ana 6716 a ana 0069 H and preoeed 
to aster the equivalents in the telegram* tog-ether witt the poaotuat ioa 
a* far as known. We also begin our file of tentative vocabulary oarde 
(see page 41). 



The next step with the oarde is to look for a variant for 
0069* The group 6069. although email, works out very favorably aa 
follows i 



8074 


<£407 


2-16 


21 


0868 


0980 


8809 


0214 


2—1026 pZ 


Bv 


0668 


2596 


0888 


4899 


Z -78 


AS 


8281 


0698 


8488 


9098 


2-1036 p2 


At 


8200 


8701 


8488 


8996 


7-1026 


At 


1096 


8800 


5263 


8371 


Z-0 £ l 


2d 


9401 


8087 



Slnee we tee here the sane attract ion for 0866. 0695 and 2486 which 
0069 feme? we add 5069 to our tentative identifications and prooeed 
to study In a similar way all the recurring groups found In connection 
with 0069. 6069 • 1716 and 6716. branching out from group to group and 
phrase to phrase. Xa this way a feeling for the relative values and 
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probabls it developed whiah it invaluable to tht code 

worker. 

fhe protest of studying tad analy » lng groups it too 
iiitr louts to follow in detail in this account except to show striking 
character it t lot of certain o lasses or words such at tht preposition 
tn Just described. It may denoted in this connection that it is 
preferable for ooe person to make aetailsd study of one series at a 
time in order to be able to keep the groups in mind ;oor« definitely 
and build up a structure .f suppositious, persons working on separate 
series may then compare notes to advantage or one person may work on 
different nodes during alternate weeks. 

As soon as a number of invest igat ion sheets had been 
completed and filed it was fauna difficult for anyone not working 
continuously on one code indicator to Keep in mind all the interrelations 
necessary without referring constantly to the sheets and reading a m» ss 
of irrelevant material. Accordingly when invest igat lone sheets were 
of such a nature as to lean to fairly definite conclusions* analysis 
cards were ujade showing the chief Interrelations, with written statements 
of the conclusion* reached ana any data or guesses Justified by the 
evidence. la many cases it was possible to ueteral_e the jrobably part 
of speech, fbe aonlyt La card of 1715 follows j 
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1715 301 

1715 1014, 3 times, twice with 7428 following. 

Vote- 

6715 J014 2428 

1715 2772 twioe-6715 same 

1715 4332 once -67 15 same twice 

1715 9928 once-6715 same 

1715 8873 9346-twice 

Vote- 

6715 8384 9346 

1715 1593 once-6715 same 

1715 9157 once-6715 same twice 

s 7llatole with variant a because followa page 14 



■hen the analysis cards were definite enough to lead to a positive 
identification, the tentative vocabulary file was started hbioh 
later became the identified file, fhase tentative cards had 
absolutely no foundation in actual fact but were often pure supposi- 
tion based u}ou impressions, /nr from considering them as final 
we welcomed any eppartanity to approach from another angle and prove 
or disprove the theory. Uany groups would thus be candidates for 
several possible meanings. 3h« tentative cards were a devioe to 
narrow down the possibilities ana furnish a basis for elimination. 

At this point the oomparixm of the various series 
was seriously begun la order to find the method of correlation of the 
different encipherments and thus asks available for ase all data obtained. 
A knowledge of tne system would also, we thought, enable us to construct 
the original book and 0 ivt us u.o alphabetical placing of all groups in 
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all sodas. Ttm follow Lug tabu let tun of D-4686, ser las £*9 , shoe* 
considerable similarity to 2-00*9 la that it it large and varied 
and never after pane tuat ion, although Utt feet that p la a smaller 
•arias briars out a Larger number of smaller connect ions la the same 
space . She fact (hat a variant 3666 la also found, adds further 
evidence to the idantif ioatloa, I'he definite breaks between two or 



thraa larg< eonneo tiona and subsequent large nomtoar of small eonneo tioue 



sure not so good here, however, as to make the identity sure* 







IflPMtlflhtlPA 


j&aatP-daah 




1. 


am 


0124 


D-62 




2d 


1726 


6262 


2. 


1T29 


1784 


P-12 


p* 


>1 


279* 


4477 


1. 


0T2T 


4492 


L>-4 




da 


2794 


5754 


4. 


3442 


4244 


D-42 




Ju 


2794 


4424 


S. 


5448 


6409 


P-84 




Ap 


2794 


0824 


6. 


4324 


2794 


0-44 




11 


•104 


0428 


T. 


1049 


2794 


0-77 




8« 


8784 


1822 


• * 


4219 


2346 


0-79 




lx 


4991 


2994 


9. 


4219 


4787 


P-24 


p2 


AJ 


0744 


6942 


10. 


6TBT 


•444 


P-4 




An 


8264 


4224 


11. 


7414 


1188 


P-40 






4249 


1219 


12. 


7888 


8210 


P-2 7^ 




Bn 


4289 


2987 


12. 


8810 


0006 


D-56 


P* 


Ay 


4424 


2892 


14. 


6924 


6241 


P-44 






7089 


7022 


15. 


*480 


7887 


P-40 




AS 


2207 


2029 


14. 


94*2 


7887 


D-44 


P* 


t* 


7744 


0744 


IT. 


2848 


6842 


P-12 


p 2 


As 


4444 


8679 


It. 


2448 


0084 


P-42 


P* 


At 


2485 


1125 


19. 


2848 


4482 


P-20 




la 


0727 


6925 


20* 


2848 


2841 


P-45 




1« 


4748 


8216 


21. 




4421 


P-44 


ps 


Bi 


2848 


9576 


22. 


9441 


0787 


P-79 




AM 


8784 


6109 


22. 


2414 


5728 


P-48 


J* 


A f 


•784 


6109 


24. 


0548 


5428 


P-40£ 




is 


•724 


1509 


25. 


0424 


0228 


P-44 




AS 


4460 


1409 


24. 


1409 


4707 


P-42 




AP 


1724 


1704 


2?. 


1146 


3742 


P-80 


P* 


Af 


2768 


0641 
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28. 


1881 


8198 


©-34 


pa 


AS 


4766 


8148 


29. 


7801 


6785 


©-75 




Af 


6720 


3761 


80. 


8924 


6811 


©-64 


p* 


8* 


8661 


6438 


81. 


1988 


1842 


D-71 




A# 


8661 


0688 


88. 


1928 


1848 


©-64 




Ag 


8661 


0686 


83. 


6928 


1842 


©-60 




Ai 


8461 


0688 


84. 


6081 


6145 


©-68 


P2 


AT 


6606 


6836 


86. 


9680 


1176 


©-66 




AS 


6604 


6161 


86. 


8657 


0686 


©-13 




Ah 


8608 


6915 


87. 


1180 


5606 


©-66 




la 


6619 


1698 


86; 


0546 


1869 


©-62 




80 


1125 


0741 


89. 


0024 


8886 


©-62 


P-2 


AU 


1125 


2087 


40. 


8087 


8686 


©-72 




81 


6088 


7044 


41. 


0686 


6088 


©-43 




Af 


7044 


4968 


42. 


2087 


8686 


©—61 




Ak 


8807 


6826 


46. 


7087 


0860 


©-69 




Ao 


6086 


8807 


44. 


7087 


9686 


©-56 




8a 


6216 


0418 


46. 


0747 


0178 


©-86 


P* 


Ir 


9404 


7087 


46. 


3665 


6946 


©-92 




Bn 


7481 


2784 


47. 


1918 


8784 


©-77 




Bk 


1928 


9946 


48. 


£8908 


29>0 


©-•0 




AO 


2784 


0918 


49. 




88979 


©-42 




Ab 


2884 


6086 


00. 




88966 


©-82 




Ab 


2884 


8671 


01. 


0666 


9812 


©-64 


p8 


AS 


1929 


0180 


02. 


8168 


2822 


©-48 




At 


0180 


1720 


OS. 


0674 


8606 


D-9 




Ah 


6600 


1780 


04. 


9907 


1387 


©-67 




Ae 


6690 


4000 



tbm definite tliywtnt of the frequencies Into two 
or three large connections coebined » ith a Tory largo nunbar of a mall 
but often interlocked re la t Iona tip* i a aore or leaa vaguely discernible 
but aot distinct enough to Justify a final decision* nevertheless «o 
are ablo to deduce various positive and ne^tlve ooaodnaiona* of a 
doubly hypothetical nature h nearer* because they are probable only 
with the proviso that ©-8685-5866 la an « Aznong other things we 



not loot 
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(1) 2794 follow* direotly four times, precedes direotly 

twioe, and follow* oao removed oooo. fheoaly • In Her ouii la Z-0049 
are (a) 2416 whioh follow* directly eight llwi , precedes direotly 
twice, follows ojm removed one* and precede# on* removed twl**t lb) 

9167 whioh follow* directly f I t* tin**, pr*o*d** d irectly oao*, and 
follows on* removed twioe* Coa salt Lug tb* frequencies w* m* that 
D-2796 ooours nine times, while Z-2414 oooar* on* hundred * lx t/ -four 
times and Z-9187 sixty times. Comparing tb* punctuation group# 
already kncmn to b* ldentioal w* find £-6068 witb frequency of thlrty- 
on* and Z-6914 of thirty~aix, whioh circumstance readers extremely 
Improba b le a ay oomaeotlan between 2794 and either £416 or 9167* 

(2} Xh« following combination offer* possibilities 
al though Z bee no parallel in tb* 0049 sheets i 



JMI 


M 


0-61 




Ah 


m i 


4616 


ma 


0140 


Jo-69 




AO 


6066 


mi 


mi 


9464 


D-68 




»x 


6114 


0416 


6747 


0172 


£-64 


P2 


Mr 


9404 


mi 


Ml 


4946 


£-62 




Mm 


7481 


2714 



Ow frequency of 2087, 14 and of 7047, 11, show* that we bar* another 
important variant, imohlog through tb* 24* for a s ini la r on* w* find 
that the largest variant besides 0049 and tb* *'» is Z-8011-6011| 
therefore we ooapare tb* two i 
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tertitlaUvfl hfottt Jh7flfl,7-3M7 



1* 


4674 


6038 


D-41 




AT 


6506 


1700 


2 . 


1230 


6018 


D-l2fr 


Pi 


Ap 


9110 


8912 


1. 


0438 


6038 


0-41 




Al 


3480 


6880 


4. 


4674 


6018 


0-44 




Ay 


1120 


Sod 


*A 


9680 


9804 


0-34 


P* 


it 


1841 


0782 


4. 


1990 


1120 


0-42 


P^ 


AW 


7978 


4219 


7. 


8679 


1480 


0-09 




Am 


0240 


mu 


9. 


1064 


7443 


0-72 




1J 


1486 


8680 


9. 


8344 


2084 


o-iti 


P* 


Aa 


9110 


071T 


10. 


9007 


1919 


0-68 




Mr 


9414 


8880 


n. 


1781 


0328 


0-47 




Bw 


•714 


2498 


u. 


1114 


0138 


0-84 




Jta 


4410 


1771 


li. 


0484 


0338 


0-83 




AS 


1771 


4282 


14. 


2067 


0338 


0-83 




>C 


4490 


0047 


lfi. 


*924 


4919 


0-94 


P* 


AW 


0047 


8784 


14. 


0138 


1401 


0-82 




JN 


0240 


£210 


IT. 


9116 


0438 


0-80 


P* 


AP 


0704 


2471 


18. 


till 


0418 


0-38 




AS 


9442 


7087 


It. 


7087 


9442 


0-18 




Al 


0240 


7019 


10. 


2194 


4899 


D-14 




AS 


7041 


0418 


21. 


1009 


8882 


0-lTi 




Ad 


1921 


1142 


12. 


1009 


8612 


0-46 




Ad 


1921 


1142 


IS. 


1609 


6612 


0-72 




Ad 


1921 


1142 


14. 


1009 


2702 


0-73 




Ad 


1928 


1342 


10. 


1009 


2702 


0-12fr 


Pi 


Ad 


1928 


1342 


24. 


1009 


2702 


0-42 




Ad 


1928 


1342 


17. 


1609 


2702 


0-49 




Ad 


4926 


1342 


28. 


1009 


2702 


D-41 




Ad 


4928 


1342 


It. 


6109 


2702 


0-82 




Ad 


4928 


1342 


30. 


22978 




0-4? 




Al 


2702 


0638 


31. 




22994 


D-Tl 




Al 


2702 


1009 


32. 




22990 


0-44 




Al 


£702 


6109 


88. 


1148 


2442 


0-40 




AT 


4004 


1309 



Lfifl laxt^Vta 



teuUgfeiiaa antti AHWimtou 



1. 


4660 


0814 


Z-80 




4080 


0603 


2. 


4660 


0814 


2-09 


»P 


4010 


0601 


1. 


9901 


1114 


2-66 


A« 


9610 


2428 


4. 


9822 


1114 


2-60 


Mr 


7208 


7809 


6. 


1114 


4482 


2-66 


Ay 


8788 


0190 


4. 


14T2 


*444 


2-67 


AX 


2426 


0914 


7. 


7686 


9004 


2-86 


21 


1984 


0214 


6. 


1094 


6446 


2-64 p2 


Ab 


2772 


0314 


9. 


3384 


3781 


Z-ll 


At 


1293 


9049 




2046 


3781 


2-23 


Al 


1261 


7332 


11. 


6648 


•781 


2-62 


Aa 


1261 


1702 


12. 


0437 


0804 


2-81 


Ba 


3374 


0603 
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18. 


0467 


1677 


Z-40 




4p 


6660 


2879 


14. 


6678 


4679 


2-4 




AS 


6660 


•010 


16. 


0618 


9662 


2-16 


P* 


B« 


6860 


IjUS 


16. 


9816 


6951 


Z-16 


P* 


Jth 


0668 


0662 


IT. 


4088 


86X2 


2-400 


p2 


Aa 


0666 


0668 


16. 


8661 


6666 


2-2 




8a 


6766 


0666 


19. 


8661 


4668 


2-10 




8a 


6766 


0666 


20. 


9167 


7907 


Z-16 


P* 


Bg 


9167 


8778 


21. 


0262 


4661 


2-166 




>J 


9167 


•406 


22. 


8010 


8767 


2-28 




In 


4696 


0069 


28. 


6214 


8268 


2-106 


P* 


Ah 


9696 


0069 



ilk 



Although lit* aormpood<nfl« is not tapes 1*11/ good 
in d« t«.il , wo are reassured by imral considerations i 

(1) Store io on Ido at tool proportion of largo and 
•wall connections and of rolatod and unrolatod oarda. 

(2) Hw wide variety of nao la ltaolf aa arguwemt 

in favor of the Ldontlty of the groups la ea aa (hay raproaant do. para . 
par , or oon . 

(8) 2he uaa of 0614 la the 2 chart, llaoa 1 and 2 la 
parallel to that of tho D panotuatlon group* 0886 and f466, llaoa 11. 
12, 12, 14, 17 and IS In tho D-TO«7-£Od7 table. Also 2-621 4, lino 22, 
has tho same relation to Z-6011 aa 1-0621 has to B-7Q87 In lino 16, 
finally 2-1114 occur* icoed lately before and one reooved before Z-6011 
In 1 Laos 4 and 6, an arrangeaant ideatloal to that of I>-0866 • line# 

14 and 14, 

(4) She 0 passage* containing 160$, 8362 , 7087, 1928 
and 1842, llnoa 21-29 Inclusive, although they have no good parallel In 
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Z auggeativ* of sat phraaa* containing on* of th* prepoaltioni 
Of oar hypothetic, especially la view of th* fut that th# D indicator 
number la Imi widely used than th* Z and therefor* nut fear* * wn 
highly specialised voeebuiory . 

With Uni* outetund Log oharec t.rlst los of 2-4049 *0049 , 
D-8885-88S6, £-2087-7087 sod 2-8011-8011 is mind, we try th* CM (101) 
Jua t ready at thi* point, is Milch tar la* we have already m ad* UaUt U# 
alphabetical idastif ioationa by working with introduc tory phrases. Th* 
variants of C (101) appear as follow* » 



Cod,* Qroup* 


frequency 




aMMM? 


12 M 


9 


4224 


8 


2046 


15 


7046 


18 


4781 


19 


6761 


8 


£070 


2 


7070 


61 


£170 


6 


7170 


52 


£871 


2 


7871 


88 


*971 


26 


7991 


8 


0741 


28 


8741 


18 


4989 


27 


9989 


2 


8892 


1 


•892 


14 



V* har* already accounted for ZOT0-7070, £170-7170, 28T1-T8T1, and 
£971-7971, and therefor* chooe* th* pair next large* t as a tentative 
the apace between 4159, A». and 0741-6741 ae a poaaibl* ea 
appear* abnormally large in th* dictionary for an interval of only 
two page*, and ao w* examine th* sheets to try to add strength to the 
theory. 
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Isaaljye& jS Aaft . a te s i £=Si3*± z &!£l l QoM t MfA ) 



1 


2076 


2070 


CC-2? 


P 2 


AX 


4212 


6127 


2 


7070 


6729 


00-27 




81 


7981 


7463 


3 


7375 


0527 


C— 23 




4J 


7269 


7070 


4 


7170 


689? 


0-5 


P 2 


AS 


1522 


7912 


5 


2380 


7170 


CC-21 


P3 


Ag 


1894 


8753 


6 


7870 


5924 


C-26 


P 2 


5g 


5362 


7996 


7 


9176 


0743 


CC-2 




An 


9248 


9610 


3 


9266 


6476 


CC-23 


ps 




?248 


3705 


3 


2306 


8696 


CC-24 




5a 


9248 


0797 


10 


6325 


8696 


CC-19 




B-* 


1520 


6582 


11 


7669 


8696 


U— 26 




8b 


1530 


2046 


12 


7170 


3717 


C-12 




Be 


6690 


8926 


13 


7802 


6025 


OC— 27 


P 2 


Ab 


8696 


0562 


14 


6822 


0916 


CC-21 




AO 


8696 


6664 


15 


7376 


2989 


CO-27 




BP 


8696 


7045 


16 


0141 


4648 


0-4 




Ail 


9223 


8896 


17 


3231 


4648 


C-28 




Aa. 


9223 


4160 


18 


7229 


9229 


CC -13 




Bs 


9223 


7170 


19 


6293 


7170 


CC-21 


p6 


A* 


1530 


3553 


20 


6293 


7170 


0C-20 


P& 


Bb 


1630 


3653 


21 


7971 


4341 


OC-28 


P 2 


Bv 


3751 


2662 


22 


3796 


1625 


OC— 16 




lo 


5751 


6540 


23 


0104 


6253 


0C-2Q 


pb 


Ah 


575 1 


4183 


24 


2404 


1096 


C-30 




B* 


5751 


0163 


25 


7631 


8104 


C— 23-y 




Aw 


0751 


0153 


26 


0675 


6890 


0-12 


P5 


AJ-l 


0751 


6103 


27 


07 63 


0932 


C-12 


P 2 


Bru 


0751 


6103 


28 


2851 


7669 


C-12 


P 2 


Bw 


0751 


7889 


29 


2283 


9527 


0-0 




Ail 


0751 


0057 


30 


0301 


7045 


0-12 


P 2 


Aa 


0751 


2851 


SI 


0696 


8969 


0 

Ci 

1 

8 


p5 


Bt 


7S49 


7676 


32 


6832 


1375 


CC-24 


P 2 




7349 


3023 


32 


86b6 


7070 


C-2Q 




Ar 


6559 


1462 


34 




10140 


C-10c 




Ab 


6559 


1462 


35 


7669 


8696 


0-26 




Bb 


1530 


2045 


36 


0301 


7045 


C-12 


P 2 


aa 


0761 


2851 


37 


2045 


0607 


C-19 




Aq 


0741 


2283 


38 


2045 


7649 


0-1 




Ale 


7752 


9985 


39 


7375 


2989 


0C— 27 




Bp 


8696 


7046 


40 


9256 


3696 


CC-15 


P 2 


Ab 


9541 


7046 


41 


0607 


5741 


C-19 




Ar 


2283 


6388 


«2 


9672 


9481 


00-22 




Ao 


2283 


7668 


43 


2669 


2293 


'vG-8£ 




Ag 


2283 


7658 



gaj£s) 
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Kxaa Lug this for gg . we notice among other things i 
(lj Che reiatlvo percentage of unrelated cards 
Is approximately ths same as that of 2-0069 nod 0-6885/ 

(2) The way in which the punctuation falls la the 
vicinity of all three is analagougj 



■vg&8 



0314 


4109 


1—2026 


P^ 


Aq 


5901 


1006 


7343 


0314 


2-23 




if 


6434 


7311 


67*0 


0314 


2-66 




Bw 


8873 


2086 


0362 


4036 


2-1*04 


p2 


Ad 


6720 


0314 


0214 


13T7 


2-1029 


P* 


3b 


3938 


4328 


0693 


0214 


2-1201 




Ba 


3384 


3392 


0437 


9060 


7.-29 




3a 


7701 


0214 


7793 


5102 


2-1243 




Aw 


6643 


3914 






3667 


0638 


0-13 


Ah 


3608 


5926 


1928 


1342 


D-71 


Ag 


3661 


0638 


0436 


0338 


D-84 


Aa 


666© 


1309 


6648 


8809 


0-34 




2796 


0338 


*087 


3686 


3-72 


81 


6038 


7044 




22979 


0-42 


Ab 


2634 


6038 


0638 


6038 


0-43 


Af 


7044 


4283 






7070 


6729 


CO-27 


PS 


B1 * 


7981 


7463 


8696 


7070 


0-20 




AT 


6559 


1462 


7170 


6897 


C- 


pa 


As 


1322 


7912 


*380 


1170 


CO-21 


p3 


Ag 


1894 


8763 


7229 


9239 


CC-13 




Bs 


9223 


7170 



The most important faot here 1 b the failure of punctuation group# 
to fall Icaoedlately after the prospective an . except 6026 and 5916. 
which were called quotation marks identical with AS-6014 la the study 
of Intervale (see page 26). 
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IS) 0-8696 i« aud in the same way with 0-0741-6741 

u 3-2428 Is with Z-0069 In thats 

(a) It has the same relative position in snoh o&sss &s c 

2-69 Bf-0069 £428 1081 

C-12 Be-6741 6696 6926 

2-72 Ag-0069 7207 2428 

0-4 An-5741 9223 8696 

2—202 p2 An-2426 0069 0887 

0-26 Bb-8696 0741 1560 

2-90 p2 Ak— £428 9699 0069 

CC-20 p5 St-9696 6969 o741 



(b) It follows 0 -0741-5741 directly five out of sight 
those. "-^428 follows 2-0069 directly sight out of thlrtsen times. 

(cj It acts as a aoaaon center* fran *fclah branch out 
nsw ssries of interlocking group formations. for example, in lines 
15 sod 36 it leads into C-7045 wtoioh with its variant, C-2046, occurs 
in both positions befars G -0741-5741 and one removed after, but never 
immediately after, with this is frequently associated 1550 (lines 
10, 11, 19, 20) whloh also often follows the original C-jp74l-674l, 
Similarly r-8428 alii#3 Itself in several distinctly differentiated 
relationships , notably with 1081 (whoso variant, 5081, e-lets but 
does not appear in this tabulati a) whloh falls on s removed after 
and one removed before, but never immediately after the oentral group. 
1081 is itself the center of other alliances starting with 9029, 5770, 
etc., lines 13 and 21, page 36. 
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(4) Certain other high frequency groups betides 
0-8496 fellow the central group almost axoluslvely la common with 
ethers la 1) and u which exhibit the same tendency In relation to 
D-8885 and Z-0069. A few instaaoes arei C-QT61-6761 follows 
0-0741-6741 directly twelve times and does not occur elsewhere in 
the tabulation i D-8796 follows D-8686 directly four times out 
of seven* 0-3641 follows directly in every occurrence and does not 
ooour elsewhere* : till better examples are .”,-9167 whloh follows 
Z-0049 five times out of seven* and Z-0868 eix times out of eight* 

As * result of the foregoing processes and others 
growing out of them, we conclude that the correspondence is good. 
Consequently in view of the fact that tha alphabetical sequence is 
possible* C -0741-i>741 rises sufficiently in the scale of probability 
to warrant a tentative vocabulary oard. fee should next work back- 
ward on the b&aia of C-4189, C-4837 and C-1780 (see pages 64 and 36) 
to find dos * dies and auarenta in the 263 and 229 series . (these branch 
operations oannot be followed chronologically because they were simulta- 
neous and closely interwoven)* 

Contimlng our direct line of th6ught. the two next 
largest variants* 4989*9989 and 8046-7045* of almost equal frequencies* 
are candidates for de . nor , para , con. 69 has no alphabetical guide 
and 45 is near 0646* seis * so we are without guidance except for 
the faot that If 4989-9989 is para . 8892-8892 is at a good distance 
for pot * that leaves the large 2045-7046 for jgt which is svidently 
impossible, but lines 85-40 inclusive of the C-0741-6741 sheet a on- 
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ta inlag 2045-7045 show remarkable a la liar It/ to linos 42-45 
inclusive of D-8'366-3886 , in which 2087-7057 gave riso to the who Is 
sssrch for dj, para , por or con, again load log us to suppose that 
wo are dealing with some oomaoa proposition, with the Issue tins 
confused wo hare recourse to the shoots. 0-4939-998$ offers nothing 
of value except the close 1/ related sequence following: 



6322 


3473 


0-20 




hf 


7771 


1167 


8422 


3476 


0-9 




AS 


Olbl 


2888 


7070 


9813 


0-9 


P* 


Alt 


0161 


6121 


7070 


9813 


0-9 


pa 


Bg 


940b 


7970 


7349 


9813 


C-9 




31 


8497 


3121 


9813 


1213 


C— 9 




Ba 


9451 


(121 


1216 


8332 


0-9 


p* 


Aa 


9651 


3344 



fhe only other conned- ions are four oases with 7070 and one snail 
relation of three, .'he number of unrelated cards is more than double 
the number of related. She only element to strengthen our position is 
the faot that the closely related aequenoe a cove calls to mind that on 
the sheets of D -£037-7087 there is only one Interlocking series of 
relations of any consequence, l.e., lines 21-3." inclusive, page 45. 

we go on to the second oanaidate, C-2045-7045, which 
is at oaoe disqualified for a preposition by the follow Lug references 



from the 


investigation sheet 


: 








1 


3321 


3272 


0-16 




Bu 


0893 


7671 


2 


3892 


6196 


00—22 




3d 


9911 


7871 


3 


9829 


9779 


CC-8 


p£ 


hi 


3176 


7871 


4 


0751 


0930 


0-24 




AS 


1704 


7871 


5 


0707 


0783 


C-2 2 




Al 


5279 


7071 


6 


8132 


9073 


C -12 


P2 


3m 


4624 


7671 


7 


9761 


0169 


C— 4 




Al 


9911 


7871 


8 


6103 


7070 


CO-24 


P2 


3b 


6253 


7971 


9 


6056 


7070 


CO-21 


p5 


Ay 


7831 


7971 


10 


8096 


9654 


0-12 




8o 


2971 


07bl 
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11 


7871 


7070 


C— 26 


Bu 


0992 


8697 


12 


2971 


6460 


0—4 


Dt 


6146 


2994 


18 


6881 


7870 


CO-13 p2 


Ae 


6956 


8621 



Here the preuoaUwut occurrence of two of the a*g on pec* 71 of our 
previous teatetiv* ideotif ications (pee 1 * 20} in tno second place to 
the right of 2046-70*6 indicates that the preceding group* 08(2. 9911. 
8176, eto., mat be verbs. (This isoo* a* thod of determining parts of 
speeoh , see page 40). 2046-7046 uust therefor* be a pronoun, evidently 

** to fit in before slate . 7(47. ihio is confirmod by the construction 

^ - verb - a* " in line 12 and by the ooourreoo* in line 11 of a verb 

of the first conJu&i.lion in the third person singular present followed 
by a conraa, and another verb with the reflex ivu pronoun. fhs elimination 
of 2046-7046 also lends more probability to 4989-9989 as pant . 

As n result then of this aoaparisjij a’ 0, we havo entered 

0741-6741 and 2C 46-7046 as jgg and ££ in the tentative vocabulary and 

acoept 4989-9939 and 3892-3392 as probable for para and por . thus opening 
a new alphabetical sequence. 

ye carried out this process (whioh it is unnecessary to 
follow in all its raaif ioat ions ) in a variety of connections without 
being able to accomplish our object of discovering enough Identical 
pages to establish the system of interlocking blocks. As a result 
of these fruitless efforts w* abandoned all treatment of the small series 
In favor of the large indicators, chiefly 301, in which there was a larger 
field and leas wasted effort In traoixig scattered words. 

With work thus concentrated on 301 we continued the 
consideration of the character is tics of the different parts of speech 
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begun by t he study of the character Is tioe of prepoeitions, page 38. 
The oosjunotton y waa an objeot of early speculation, A casual 
observance of 1899 and 6899 in the 301 series, and £813 and 7813 in 
Uw 849 suggest that they win variants similar to 0069-3 aud 
1715-2, par daps t or da , the latter of which was giving us especial 
^rouble. An exam in at ion of the table, however, proved that these 
two were of an entirely different character from the prepoe it lone 
and probably ideatioaj: 



lavBi tigal Ion Sheet A3-1689 t 6899 tOohdeneeai 



6521 


0 665 


Ad-89 


■ 


31 


0214 


0733 


3195 


0314 


Afl-94 




AJ 


7048 


9600 


4348 


0314 


AB-42& 




A* 


5239 


6915 


9784 


8886 


3-10 




Aw 


2562 


0514 


5049 


0314 


3-31 


p£ 


Ar 


8c64 


4456 


0483 


7460 


B-37 




An 


6014 


1126 


7332 


0213 


A3-134 


P8 


at 


4666 


5131- 


3969 


5149 


AB-1S6 


P« 


Ab 


1093 


2043 


8344 


080*- 






At 


3442 


43r 1 


2355 


7182 


A6-44 




A1 


6924 


6820 


5822 


9003 


il£~4£> 




At 


7*32 


1899 






7106 


0024 


5-624 




Bb 


0024 


8600 


7318 


002* 


1,— 611 




Ay 


6363 


6245 


2366 


0624 


h— 550 




Be 


0024 


3460 


0626 


4524 


5-612 


p5 


Ar 


116b 


0596 


0563 


4524 


K-612 


P2 


Ay 


9815 


1472 


4224 


0360 


£-549 


J* 


At 


9664 


8362 


2809 


1837 


t-32^ 




Ab 


4124 


3896 


2558 


3637 


£-519 




JiJ 


8606 


2813 


1165 


8d96 


i-510 




AS 


852. 


— — 


1865 


0679 


£-535 






2896 


1999 
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In this oaae there are almost ao interconnections. Ab-1899-6899 
has no association* exoept with the punctuation groups ending in 14. 
£•2815-7815 manifests the same tendency but oooure twioe with 1165 
In varying positions; It Is also one removed from Itself in 
B-619 BJ. It Is reasonable to suppose that these groups may be 
2 since that conjunction la naturally the nv f> t oo^-on word used in 
a variety of ways and not in groups of recurring combinations as 
observed previously. 2heir occurrence tnraediately after punotua- 
tlon groups, assumed to be commas, is also exceedingly good, as 

* y The position " y " is also 

good. If K-Q084 and Ab-6014 are quotation marks, th<r theory also 

holds in oasea such as "0024 _____ 0034 y 0024 0024" , in 

whioh yr oonueots tv o names quoted. 

In this connection, we uade investigation sheets of the 
groups inside the quotation marks in the effort to identify spelling 
groups . the groups Z-0290 and AB-S195 or 5296 were very frequent 
with punctuation groups especially Z-5914 and **3-6014. Therefore 
we again made sheets to see to what extent this was true* 
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InTOetlgetlon Sheet AB-3I96-52960 





301 


A-28-*/l6 

13296) 


A b 


6014 


4556 




30192 


B-97 

(3296) 


A3 


6014 


6720 




301 


A- 6 
(3196) 


A3 


6886 


0414 


90141 


8613 


B-26 

(3296) 


Ac 


6720 


5411 


30194 


(8613 


3-2 

(3296) 


Ac 


2501 


1126 


5950 


3613 


A- 27 
(3196) 


Ap 


6014 


8020 


6903 


1093 


B-17 

(3296) 


Ao 


2987 


6741 


1703 


6741 


A-17 

(3196) 


AX 


8032 


1978 


3070 


9469 


A-5$ 

(3196) 


Ah 


6686 


5414 


7640 


3026 


A-7 

(3196) 


Ak 


9640 


1715 


6126 


3070 


A-9 

(3196) 


AJ 


6014 


1715 


2426 


7408 


A- 10 
(3196) 


"N^ Au 


6014 


8020 


8296 


1150 


AB-163 

(3196) 


BO 


6014 


9056 


1214 


5241 


3-44 

(3296) 


p2 Bu 


6014 


4556 


8287 


6314 


A-1S 

(3196) 


At 


6014 


5881 







XnT«itia*tion fihcet 


2-0290 




8327 


7116 


2-221 


A a 


5914 


6268 


8327 


7116 


2-223 


Ao 


5914 


6258 


8327 


7116 


2-222 


Ao 


5914 


2692 


0214 


0868 


2-209 


AS 


5914 


6258 


2788 


5037 


2-174 


Aq 


5914 


1261 


0599 


5660 


2-40 


Ak 


5914 


9194 


8392 


4660 


2-64 


Ax 


5914 


5728 


6930 


4660 


2-303 


*c 


6446 


1081 


0942 


9738 


2-204 


3v 


2772 


5914 


1283 


0788 


2-77 


Ak 


1114 


2772 


7551 


1419 


2-99 


Bo 


6240 


6224 


4882 


5314 


Z-187 


A1 


7126 


6364 
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The fact that the AB groups, 3196 and 3296, were 
predisposed to appear as Initial and that many of the telegrams in 

whioh they rare thus used rare short, together with the frequency 

* 

of the quotation mark a directly after both AB-3196-3296 and Z-0290 
gave ground for the belief that we rare dealing with the word vapor , 
The code groups inside the quotation marks would then be syllables 
spelling the n maes of steamers or, in the oaee of single groups, 
the names themselves. The plausibility of the theory is evident 
from the table below, in whioh the groups quotsd follow AB-3196-3296 
in each case: 



SERIES E 28 1 3-7 81 3- Y 







0024 


6895 


0024 


E— 401 


p6 


A* 


0024 


7173 


0024 




0024 


2262 


6309 


8336 


0024 


E-446 




Bo 


0024 


0239 


0813* •* *0024 




0024 


3102 


3350 


0024 


E-107 


p2 


A« 


0024 


7481 


7885 


0024 


0024 


3637* 


* • *5825 


0993 


0024 


> 

f- 

F-# 

ci 


P* 


Ag 


0024 


3102 


3350 


0024 




0024 


6280 


0659 


0024 


E— 472 


pS 


Ae 


0024 


3162 


1872 


0024 




0024 


3162 


6816 


0024 


E-266 


p2 


Aj 


0024 


7123 


0024 






0024 


0333 


1136 


0024 


£-485 




Au 


0024 


6058 


0024 






0024 


3485"* 


*7106 


0024 


E— 624 




Bb 


0024 


8500 


3821** **0024 


0024 


0550 


3516" " 


*2266 


0024 


E-650 




Bo 


0024 


3460 


3978*** 


*0024 



The identity of the spelling groups was determined early in the third 
and final stage by utilising lista of Spanish ships and thair dates of 
sailing obtained by going through the Shipping Board files (see page 108). 
A group whioh presented especial difficulties was AB-1703, 
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4112 

1126 

1868 

0277 

1126 

1126 

5999 

4770 

0675 



0380 

1100 

0921 

6910 

5245 

0001 

3637 

0926 



- 58 - 



of etrikingly high frequency and of somewhat th« same tendencies aa 
3-0069 and 0-6885* Following the precedent of thaaa and othar group a 
it ahould hara another variant, bat the other high group on the page 
waa 6803* The moat aurpriaing feature developed, however, from an 
examination of the inveetigation ateeeta of theae two : 



AB-I703 AB— 6303 



3013 


AB-162 


p2 


H 


6990 


8618 


5487 


3737 


AB— 19 p£ 


BJ 


6990 


9112 


9112 


AB-163 




Am 


W§6 


6161 


— — — 




rw — r -r -«, 






1111 

9SP/2 


AB-157 

AB-178 


p3 


B1 

By 


ms 

ms 


6612 

9471 


0468 


1111 


AB-195 p2 


Bw 


1590 


6070 


5665 


AB-165 




Ai 


9640 


8618 


ms 


ms 


AB-impiAr 


was 


liar 


i?5665 


AB-166 




A* 


9640 


8613 


— 












8874 


AB-157 


p2 


Bt 


IS» 


9671 


5716 


9636 


AB— 171 


Bo 


8330 


5714 







— 


— 


— — 


— — 


... — 


8174 


AB— 181 


Ab 


i33o 


7987 


7423 


AB— 103 




Ap 


9633 


9112 


7927 


4610 


AB— 141 


At 


ms 


0314 


1497 


AB-154 




Aq 


OTl 


3282 


0314 


4110 


AB-141 


Bn 


69IT 


0314 


— 




— 


— 


— 


— 


3741 


6444 


AB— 176 


Ah 


£>741 


8305 



Such parallel ueea aa thoae indicated by the underlined groupa in 
t 

the partial tabulation above ooourred repeatedly and forced ua to 



conclude that a difference of 46 waa uaed for variants as well aa 50* 
A search in the 249 {£) aeries for a similar phenomenon revealed a 
parallel caee in E 0945-6346 » 

£-0945 £-6346 



3119 


£-944 


P2 


Bf 


3122 




5829 


4394 


K— 891 


pS 


Bd 


3122 


9724 


7206 


£-946 




Bk 


3122 


0946 


9307 


2762 


E-911 


P2 


Bo 


Jl22 


0945 


0024 


£-928 




Ai 


6585 


Tl65 


3466 


0024 


E-908 




Ai 




1165 


ms 


E-925 




Bo 


1667 


VfbS 


8962 


£682 


E-925 


p3 


Bv 


mf 


T6§4 


srFS 


E-906 


p2 


Ba 


9111 


6785 


1042 


‘§o5i 


£-925 




At 


TOT 


6785 


7508 


£-910 


p2 


Bk 


Toio 


To57 


0024 


0947 


£-921 




Bo 


Tolo 


ms 


6384 


£-948 


p2 


Av 


2712 


1665 


4569 


7350 


£-911 


p2 




2715 


7179 


4516 


£-949 


** 


Ai 


0515 


0858 


8549 


0390 


£-950 




BO 


0515 


3778 



Thie identity was practically oertaln because of the very good 



parallels but the difference had now changed to 54. In the 253 (Z) 
cards still another pair of the same kind appeared, thiB time with 
the difference again 46s 
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£-5037 £-0437 



0069 


9612 


£-813 




Al 


5611 


0314 


0437 


4975 


£-61 


Bh 


8019 


0314 


5037 


4666 


£—331 


P7 


As 


4686 


5037 


0069 


7207 


£-876 p2 


Ac 


4683 


5037 


9104 


2068 


£-860 




A1 


6282 


o5§7 


820l 


1112 


£-61 


Bf 


4976 


0557 


4157 


6461 


£-860 




Bw 


8788 


0437 


9157 


6711 


£-201 p3 


Ac 


4332 


o537 


<5557 


468S 


£-876 


p2 


A1 


5267 


5557 


0437 


4332 


£-201 pS 


As 


4324 


0069 



Although these three Identities were undoubtedly good and one 

was found in each of the three important series, an exhaustive 

search failed to reveal any more such pairs. In the smaller 

encipherments also, one such variant unfailingly appeared in the 
» 

frequencies always with a difference either of 46 or of 64. 

»e could not understand these isolated pairs in a 
general system of variants 50 apart. Still the persistence of 
46 and 54 as the only differences could not be accidental. 

Later experiments with arrangements of numbers on a hypothetical 
page showed that these differences are caused by the alternation 
of columns and that the interval is really the same. This is 
dear by writing in the word numbers of a hypothetical page: 



0 


60 


1 


51 


2 


52 


3 


53 


4 


54 


6 


56 


6 


56 


7 


57 


8 


58 


9 


59 


10 


60 


11 


61 


12 


62 


13 


63 


14 


64 


15 


65 


16 


66 


17 


67 
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If we place 17 in the left-hand ooluan as in this case, 67 
oust fall directly opposite. The variant , 63. is thus four 
above 17 in the right-hand ooltusi and the interval is 46. 

Suppose, however, that 63 in the right-hand column is the 
original one of the pair} its variant must now be four above 
in the opposite column, namely 09, and the interval is 54. as 
is the case in the 249-E series. (Here we thought we had dis- 
covered an interlocking system of variants, because in 301 the 
variant is 1703-6303, in 249, 6345-0945, and that 09 would 
therefore appear as the first one of a pair in some other en- 
cipherment. No such correlations exist, however, and tho case 
of A-B and E is probably accidental). In other words the 
apparent differences obtained by subtraction were false because 
when the original word oocura in the right-hand oolumn, it le 
necessary to add 100 to the left-hand number and subtract the 
right-hand one in ordor to get the true difference. The. actual 
number of code groups between AB-1703 and AB-6S05 le evidently 
identical, namely, 45. Thie corroborated the idea first suggested 
in Method Till, (pegs 21) by the fact that the last two encipher- 
ment s of 74 were identical and that the first two digits must be 
the ones re-arranged on the page. It has never been explained 
why such an isolated case should occur among the variants. If 
introduced to prevent detection of the code, other variations 
would naturally have been used also in place of a large number of 
easily distinguishable ones 50 apart. The following are the 
variants as they finally appear on 24 different pages. 
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301 VAhlAMTS 






1703-6303 


di 


0662-5662 


con 


2004-7004 


del 


0769-5769 


se 


2912-7912 


e 


3070-8070 


si 


4112-9112 


el 


0676-5675 


la 


3613-8613 


an 


2276-7276 


las 


0314-5314 


comma 


8676-8676 


la 


0414-5414 


period 


2577-7577 


los 


1715-6715 


A 


4079-9079 


ms 


1815-6815 


a 


2987-7987 


para 


1915-6915 


a 


1388-6388 


pero 


3222-8222 


por 


1590-6690 


su 


1126-6126 


qua 


1091-6091 


sue 


2532-7532 


ha 


1899-6899 


7 


0639-5839 


as 






3041-864} 


esta 






1861-6861 


corao 







It is unnecessary to follow further the investigation 
mad# of every comparatively high group in the principal indioator 
aeriea. Although we were able to eatabliah identities between 
pages in several instances, we could not eatabliah links enough to 
see any system. In addition, the task of comparison was so monu- 
mental that it delayed the developnent of the wooabuiary. Conse- 
quently we decided to oonfine ouraelvea to 301 as the sole baaia of 
investigation, and hoped by first getting a large foothold in 301 
to find the system of transference not only from one encipherment 
to another but also from tha original book. 

The possibilities of such study oan be seen from the 
following illustration similar to the experiments with 101, pegs 29, 
a part of the large chart of beginnings of A-fl telegrams (received later) 
which alone would have been sufficient to break the code. The selection 



of oaees from the ohart was mads on the usual basis of recurring groups. 
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especially the period group, 0414, three or four removed from 



ths beginning: 

AB— 46 5 /zz/lB 


566 


901 


5397 


5876 


8579 




AB-49 


5/2yi8 

8/5/18 


570 


301 


5387 


4495 


8579 




Ah- 96 


762 


301 


5360 


2119 


0414 




AB— 101 


8/10/18 


769 


301 


7014 


<sm 


2119 


0414 


AB-102 


8/13/18 


774 


SOI 


5411 


1703 


2X1? 


0414 


AB-106 


8/18/18 


799 


301 


8709 


3871 


2115 


0414 


AB-107 


8/21/18 


803 


301 


8709 


0883 




0414 


AB-108 


8 / 21 /ie 


801 


301 


8709 


0883 


im 


0414 


AS- 112 


8/28/18 


820 


301 


5897 


5470 


mt 


0414 


AB-113 


8/20/18 


821 


901 


5397 


5470 


sir? 


0414 


AB— 115 


8/29/18 


826 


301 


5397 


3871 


iris 


0414 


AB-119 


8 / 30 /I 8 


830 


901 


5397 


3871 


inis 


0414 


AS-121 


8 / 30 /I 8 

9/1/18 


831 


30^ 


5397 


2664 


z5T5 


1213 


AB-122 


833 


301 


5397 


0683 


2lT9 


0414 


AB-131 


9/6/18 


843 


301 


9011 


9670 


04l4 




AB-144 


9/20/18 


901 


301 


•709 


2674 


9870 





AB-153 10/18/18 


1001 


XI 


8709 


3871 


1384 


0414 



Here it ie apparent that 2119 i» the only group 
oonnon to the August telegrams and therefore equals agosto einoe 
we already know that 15 i« the first a page. I f suoh is the 
case, 1703 in AB-102, occurring before 2119, is fixed as da and 
the long dnoertuinty ended in regard to 1703-6303. We are now in 
doubt whether 5411 preceding 1703 is dooe or treoe . The actual 
date of the telegram is the thirteenth but dooe is better in the 
alphabetical sequence after 1708 - de. The decision is mads in 
favor of does , however, by the fact that 8709 must be dies since 
it begins to appear as soon as the dates go above the twelfth of 
August. Accordingly we Bhift our attention to 8709 and make 



sheets as follows: 
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Investigation Sheet AB-8709 



1283 


4160 


AB-142 




AO 


3871 


0414 


3569 


4112 


B-17 




Bp 


3871 


5714 


5901 


9112 


4-26 




A1 


3871 




8615 


8990 


AB-196 




Bf 


3871 


— 


4443 


9112 


B-221 




Bp 


3871 


8579 


9112 


5725 


B-102 


p2 


Ab 


3871 


1899 


0683 


9112 


B-102 




Bl 


3871 


0314 


8727 


0426 


AB-32 




Ae 


3871 


0192 


2684 


1899 


AB-23 




M 


3871 


8615 


0499 


0448 


B-2 


Pi 


Ah 


3871 


5110 


6576 


8980 


48-81 




Ao 


3671 


1602 


0465 


1827 


48-48 




Ad 


3871 


4417 


1001 


301 


AB-154 




Ac 


3871 


1384 


799 


301 


AB-105 




Ao 


3871 


2119 


1448 


7009 


A-62 


p6 


Bw 


6470 


7577 


6214 


8980 


B-l 


Pi 


Be 


5470 


0033 


5360 


9680 


8-851 




At 


5470 


8880 


5891 


1703 


S-85$ 




Ao 


5470 


8880 


0362 


6303 


A8-147 




At 


5470 


2004 


1283 


8683 


3-205 




Af 


5470 


0414 


1283 


8683 


3-207 




Af 


5470 


0414 


7969 


4732 


B-31 


pe 


Bn 


5470 


5049 


7305 


1915 


B— 82 




Aw 


5470 


1130 


7305 


6915 


3-82 


P2 


AS 


6470 


1130 


9112 


7009 


A-62 


P? 


Bh 


5470 


0414 


5414 


9112 


A-40 




BJ 


5470 


6575 


4177 


5707 


B-106 




AW 


5470 


6775 


0692 


6570 


A3-59 




Bh 


5470 


— — 


301 


9112 


AB-43 




Ad 


2684 


9222 


901 


301 


AB— 144 




Ac 


2674 


9807 


8327 


9633 


3-131 




Am 


2684 


0314 


9112 


7009 


AB— 146 


p2 


Aw 


2634 


4417 


7043 


1088 


B-2 


Pi 


A q 


2684 


9640 


9469 


5975 


A-6 




Aj 


2684 


— — 


6824 


8613 


AB-52 




Aw 


*684 


6279 


6369 


8029 


AB-23 




BS 


2684 


6899 


1899 


3784 


>3-54 




Bi 


3684 


1705 


0692 


1703 


B-l 14 




Ax 


2684 


2004 


801 


301 


AB-108 




Ac 


0883 


2119 


803 


301 


AB-107 




Ao 


0883 


2119 


1703 


9640 


A -28- 1/32 


AW 


0883 


8615 


3469 


9363 


B-102 




An 


0883 


1703 



Your groups only follow 8709* namely 5871, 6470, 2684 and 0885, and 
most represent number* below ten* The firet ten Spanish nanerals 
fall into the following alphabetical sequence: 






.1. W'v 
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oinco do a nueva Mia tree uno 
ouatro oaho slat* 

Therefore, if tha numerical sequence corresponds, 5470-3871 

and 0883-2684 probably naan olnoo-ouatro , naeve-ooho or 

sals- slats . Examining tha firat chart again, we see that £119 

ia replaoad by 9870 for sstiaafcre whan tha September telegrams 

begin. In that oaaa 5470-3871 are aala-alata . Again 1384 

follows 9870 aa Ootubra , placing 0883-2684 aa nuavw-ooho . 

9011 in AB-131 oust ba dot if 8709 la dias because dooe , tha only 

other possibility ia already accounted for. By following out 

these new hypotheses an endless chain of assumptions ia possible, 

and we already have a rough idea of th# block system 

09 - d 70 - a 

10 - d 71 - a 

11 - d 83 - n 

19 - a 84-o 

all these lines of investigation were interrupted by 
the reception of the telegram leading to the solution of the code 
in a much quicker way. 

In addition to the study of the numbers themselves made 
during the intermediate period, we searched the files at the State 
■Department to obtain information concerning possible subjwot mattar. 
In order to facilitate the utilisation of this material, we mads for 
all telegrams data cards Indicating the source, destination and 
classification in office filaei 
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12/13/17 - ( 1413) 253 From Tolo to I'adrld Z4 8 



The letters 1, », or • indicate long, medium or short* Theee data 
card* vara compared with th# data obtained and any premising 
telegram* carefully analysed in the effort to determine their 
oharacter. All group* in these telegrams singled out for analysis 
were studied to see their connect lone In other telegrams, whether 
they were used generally or only in asspeclal group of telegrams 
between certain places* Spelling groups were noted most especially 
and their presence in other oonneotions traoed. 

The following notes of coincidences found later proved that 
every outside source ahould be utilized to tic utmost in connection 
with the analysis of oodes. In the State Department files, 763.7219/2710 
#7102, Is a letter dated November 14,1916 from the Spanish Ambassador in 
Washington regarding orders received from the Spanish Government te 
communicate the polioy of the new Spanish Cabinet* Chi November 13,1918, 
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a long oablegrsm SATO, BOO BSD , with many unusual words and nww 
spelling groups was received by the Spanish Embassy from the 
Spanish Foreign Office. The value of this discovery is evident 



from the following parallel j 

765.7219/2710 
#7102 From Rian# 
to State Department 
Hovemher 14, 1918. 

"For order ds ml Gobisrno common loo quo 
al present arse en el Congreso do los 
Diputados el nuevo Gobi© mo Espanol 
presidido per el Sr. Marques de Alhuoeaas, 
sin la asistenoia del :~inistro de ^stado, 

Sr. Conde de Roasacnes que no pudo 
enoentrarse presents en el aoto por • star 
enfenac oon fiehre, el Presidents del 
Consejo de Uinistros expueo qua la politlca 
exterior del Goblsrno que preeidia eotc 
oriented* en intioa inteligenola oon las 
potenolas oocidentaloe de Europe y con los 
Estados Uni do s. Se presenter on dos pro- 
po sic tones incident ale a de reduecion disvint:' 
pero de f inalidad identic*, felicitandose 
por el termino de las hoetilidades y por 
ver alborear la las de la justici* sob re 
la fuersa, base de la libertad y de la 
fratemidad entre los pueblos. Fue 
aprobada la ssgunda ds las rei’eridas 
proposlolones que apoyo el Sr. Hontoria, 
obteniendo so lament e dos votos en oontra. 

£1 Gobiemo de 8u Jajestad al sncarganae 
pongs, lo qua ant seeds an oonocimiento de 
los Estados Unidos me dioe tarcbien que su 
deeeo es que llegue a oonocimiento de las 
Csstfras Americana* el oasi unanime senti- 
miento del Congreso Espanol que ha evi- 
denolado con su veto la fenrorosa siopatia 
que siente haela los pueblos y Gobiernos 
allados" 



Cabls from Madrid to 
Washington, November 13, 1918 
SA70, 5008SD. 



"SOI. Kn si Congreso al presentarse 
•1 Staevo Gobiemo (sin mi presencla 
por enoontr&rae en esma con flebre) 
Presidents de Consejo expuesto que 
politioa exterior nuevo Gobierno esta 
orientsda en intina inteligenoia oon 
potenolas occidentals* y Estados 
Unidos. Ce presenter des proposioiones 
inoldentales de distinta redaocion pero 
de finalidad identic*, felicitandose 
del tormino de las hostilldades y ds 
ver alboretr el reino de la Justioia 
sob re la fuersa base de la libertad y 
/r^ternidad entre los pueblos. Fue 
aprobada la sogunda de las referidas 
proposicioiMS que apoyo Conor Hontoria, 
obteniendo solaaente dos votos en oont 
. t aedo evideaoiado que el oasi unanime 
sontiraieuto del Congreso Espanol es ds 
fervorosa simputia haola los pueblos y 
Gobiernos allados. Tengalo asi preeentc 
y hsgalo saber a eee Gobierno para que 
llegue a oonocimiento de esa Camara. " 

Homanones 



An even more marked case of the failure of the Spanish 
Ambassador to make any attsapt to safeguard his Government's diplomatic 
cods was found in the oass of a letter written by him to the State Depart- 
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mot on November 15, 1918 (768.72119/2702 #7180) in regard to * 
speech and* 1 b the Spanish Cortes by Sr, Cimeno, formsr Minister of 
State, speaking in favor of the Allies. The parallels followt 



Letter fro® Riano to 
St* to Department, 

Bovember 1C, 1918 
76». 7211 9/2702 #7180 

"Per or 4 m 6* ml Gobiarno y rogandole 
tonga a blon ponarlo an oonoc la lento 
do las Camaras Amerloanas, tango la hoara 
da ooanBloarla qua on la so s ion Oil Sana do 
Sspanol al Sr. Qiaoae, Uinistro qua fua da 
Estado, pronunoio un brlllaota di sour so 
tnoomiando a la paa y dadioanda palabraa 
afuaivas a todos y oada uno da loa p aloes 
aliados. Daapuas da bravo dimension #1 
Senado acordo par unanlmldad con at a an 
acta qua so falloita por la paa y al trluafo 
da la jasticia aobre la fuarsa." 



Cab la gran from Madrid to 
Washington, Vovedber 14, 1918 
SA 71, 600960. 



*43 301. Bn la aaalon dal sanado 
Sanor G inane Mlnistro qua fua da Estada 
pronunoio brlilante di sour so anooalanda 
la pas y dadioando palabraa afuaivas a 
todos y oada uno do loo paisas aliados. 
Despuaa bravo discusion al sanado aoordo 
por unanlmldad oonste al al, acta so 
falloita por la pas y al triunfe da la 
Justloia so bra la fuarsa. sirvaaa ponsrl# 
on oonooimiento da esa Gobiarno para qua 
Hague al da asa Camara.'* 

Bomanones 



On Kovedber 16, 1918 Riano wrote to the State Department 
(86600/48 #7149) in regard to the serious situation in Belgium, and 



incorporated in his latter the following text of a cablegram received 
from his Government on the same day (SB-127, 5178SD.) 



****** la situacion alii es daaesperada. Soldados Bolchevietas 
prooadantas dal frente y otros llsgados da Berlin oon ob jeto da hacer 
revolution hen despoeeido Prinoipa Ruparto da Baviara al Gobarnador y 
a to do su Cobierno, oonrtituyendooe como tal y pratandiando dar el poder 
a loa mat axtramos anarquiotas Belgioa. Ministro da Espana Bruselas ha 
despachado u$ emisario para qua atravesando las 11 no as informe al Ministro 
Belgioa y Estados Unidos da qua lo unico qua puada salvar situaolon antes 
da qua al pueblo fratarnica oon Bolohavistas as qua marohan immedi at amenta 
Aliados sobrs Bruselas puss ds lo oontrario oonsidera ssguro gravislmos 
dasordsnes. Principe Huperto da Baviara abandonado por aus soldados y 
Duqu# Alberto da Baviara sa han refugiado an Lagaoion da Su Vlajestad pidiando 
proteoolon dal Gobiarno hast a qua pus dan pasar a Rabana o lleguen a 
Bruselas los Bel gas.” 
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Again on Hovember 18, 1918 Riano wrote to the State 
Department (789.7814/4179 #7172) i 

(Translation) "I have Just received a telegram from 
the Minister of Foreign Affairs of Spain informing me that the 
"Union for Belief of Prisoners of War" of Vienna has telegraphed 
to His Majesty that hundreds of thousands of relatives of prisoners 
of war in Siberia and Tartest an appeal to him for the salvation of 
these prisoners who are in a serious situation in oonsequenos of the 
armistice and who are urgently in need of olothes, food, mediolne 
and fuel etc. He begs the President to cooperate in relief.'* 

Cablegram SB-129 5177-SD from Madrid to W ashington, dated Howenfeer 17, 

1918, readss 



"La union da Socorro a Prlsloneros da Guerra de Viena ha 
telegrafiado a nuestro Soberano, exponiendole quo o lent os da miles 
de amigos de los prlsloneros de guerra qua estan an Busla, Siberia y 
Turkestan le ruegan la sal vac ion de los mlsmos an grave sltuaoion por 
oonseouenoia del armistloio y solloltan apoye Su Majeetad para qua 
obteggen ropa, alimento, medioanentos y combustibles qua sue families 
no pus den on vi arias. Slrvaee participarlo a tee Cobiemo expresando 
el vivo inter as de Su Ma Jest ad porque ee tome on ouenta an la modi da 
de lo poelble la sitoaolon da diohos prlsloneros de guerra en loe 
trabajos de organ! aaolones de eooorro qua ee estan antorisando." 

Bemanones 

On Hovember 22, 1918, the Spanish Embassy wrote to the 
State Department (340*521 #7811) regarding the protection of the 
interests of Spanish subjeots in oooupisd regions. Cablegram SB134, 
5184SD, November 21, 1918, from Madrid to Washington, describes the 
•ltuatlon and expresses the gratitude of the Spanish Government in 
precisely the same terms, i.e., 

"for say and all faoilitiss which it does not doubt that the 
American troops of occupation will furnish the persons and property 
of Spaniards settled in the territories which the troops in question 
will occupy", etc. 

A letter dated Septesiber 15, 1916, from the Spanish 
Embassy to tho State Department sayst 
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TFh# Minister of ?orei®a Affair* ha* telegraphed 
m extract of financial agreement signed in Spain August 29,1918 
fey Mr. Honan Stria, apeoial financial delegate of the United 
State*, and the Sank of Urquljo and Bank of Barcelona, Article V. 
of this agreement” etc. 

Compare £.288, 5607SD, San Sebaetlan to Washington, Sept. 10, 1918 * 

"Heaerrado. £1 veintlnueve de agost* *e fine entre 
Ur. Sari*, ootao dslegado especial flnanolero do Eat ado* Uni dot y 
•1 Banco de Urquijo y el de Barcelona, un aouerdo,” etc. 



Oo October 14, 1918, the Spanish Ambassador transmitted 
to the American Government (788,71119/8682) Turkey** request for an 
armistice contained in E-411, 579SSD, Madrid to Washington, 

October 18, 1918i 

(Translation) "1 hare Just received a note from the 
Charge d* Affaire* of Turkey, dated yesterday the eleventh, a translation 
ef which follows i *fhe undersigned. Charge d* Affaires of Turkey, ha* 
the honor in accordance with order* received from hi* Government to 
request the Royal Government to communicate fey telegraph with the 
Secretary of State of the United States to the effect that the Imperial 
Government begs the President Of the United states of America to take 
upon himself the task of re-establishing peace, that he Inform all the 
belligerent states” etc. 

The Ambassador says on Septtefcer 3, 1918s 

, ”1 submitted fey cable to the Minister of foreign Affairs 

your suggestion of August 21st, that any representations as to 
Apeoial circumstances invoked with the view that licenses which have 
been refused fee reconsidered, fee mad* to the representative of the 
War Trad* Board in Spain, rather than direct to the war Trade Board in 
Washington through the intermediation of this Embassy and that 1 have 
received a cablegram from the Minister of Foreign Affaire informing 
me that your proposal le acceptable to the Spanish Government,” 

£-226$, &858SD, Washington to Madrid, August 23, 1918, begin*) 

(Translation) ”1 have received today a note from the 
Secretary of State proposing to ms that ***** licenses refused by 
the War Trade Board fee reconsidered ••••• the request fee mad* not 
through the Intermediation of this Embassy, but through the represen- 
tative of the War Trad# Board in Madrid •••••** etc. 
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A communication of July 7, 1918 (852,001 A12/55 Con- 
fidential) t recta of the plot to assassinate Alphoneo X.111, giving 
details as described in 81-51,505181}, Madrid to Washington, 

July 7, 1918 i 

(Translation) "Very urgent. The Chief of Folios of 
Madrid has received a cable sis s sage apparently sent by the Chief of 
Folios of Chicago on June 23rd, stating that secret correspondence 
found at the headquarters of a band of anarchists in Chicago shoes 
that there exists a plot? to assassinate the Sing of Spain” eto. 

On July 8, 1918, Mr. Willard sent to the State Department 
from Madrid (783.72114/3869) a oopy of the note verbals from the 
German Foreign Office to the Spanish Embassy in Berlin, sent by pouch 
to the Spanish Minister of State by the Spenleh Ambassador in Berlini 

"Bn reponee a la note verbals du 27 mal, le Department 
dee Affaires Strangers s a l'honneur de fairs: savoir a l'Ambassads 
Royals d’Espagne quo lo Couve moment A1 leased prend, aveo satisfaction, 
aoto de la proposition du Couve moment des Etats-Unia d’Amarique an 
vus d'uoe conference, a reunir a Berne, syant pour objet des questions 
ooncemant lee prleenniers de guerre, et qu 11 set dispose a designer 
des deleguee pour aslstor a ostto outre vus" eto. 

The same substance is contained in AB-72, 8049VD, Berlin to Madrid, 

June 28, 1918t 

"•••*• the Minister of Foreign Affairs of the German Gov- 
ernment receives with satisfaction the proposal of the secretary of 
State of the United States in regard to a conference in Berne con- 
cerning prisoners of war and is disposed to appoint delegates" eto. 

Lastly, on July 25, 1918, Bisno transmitted to the state 
Department a message received from Polo, the SpaAlsh Ambassador in 
Berlin, quoting information from the Berlin press regarding the 
death of quentln Boo sc volt (012/20982) • This quotation ie contained 
In SAB-89, 5714 *D, Berlin to Madrid, July 23, 1918j 
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(Translation) "The proas publish** «n official account 
of the death In an aerial hattlo of ths aviator. Captain Quant in Boo save It, 
who foil near Chmnbray mortally wounded by two ballot wounds in th* ho ad. 
Ho was buriod with military honors in the sans toon. 1 am urgently 
requesting oonflraatlon H oto. 

The same with small changes oaae out In SE-119, 5866SD, Madrid to 
Washington, July 26, 1918* 

The two phases of the work of the second period wore 

a 

* 

then (a) the analysis of groups and group sequences { (b) the 

o omparlson of oortain telegrams with data oonoerning the probable 
nature of their oontent. Through these means, ths meanings of 
code groups and combinations were gradually orystalllsing. 

This slew process wan rendered unnecessary because the 
Spmish foreign Offioe on Hoveoiber 24, and 26, 1918, sent out oireular 
telegram Ho. 46 to Washington, Costa Bioa, Panama, Santo Domingo and 
Lima. This masaaga was encoded in four different wage, naoslyt to 
Washington and Costa Bioa in 801, to Lima in 141, to Santo Doadngo in 
82, and to Panama in 74, The latter massage wae read by the 74 cede 
book received from Panama. 

By comparing 74 with 301, five words ware 1 dent if lad 
definitely, namely gobltrao. Aleaanla. oontra, propladad and eolloltar. 

The identity of the other groups was ob soured by eligh paraphrasing 
and the fact that the method of encoding varied, but by experimenting 
we were able to determine the parallels as follows t 
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CIBCULAH MESIAGE 46 





ST-16 


. 33-196 


. ... £4-7* 


BJ-t 


£1-11 


Ssriass 


74 


301-36 


301 


141 


32 


Date t 

ra 0H MIDI IB TO i 
Oabiarno 
Als'asn 
•e'lilolta 


ll/u/lt 

PAIAMA 

5602 

7TSS 

15oo 


11/24/18 

COSTA BICA 

Gob is mo 535o 

Aleaan 6820 

(aolioit- 3071 
(a 6615 


11 / 25/18 

lASBHOTOI 

— ms — 
ms 

. 30?I 

6815 


ii/*4/ie 

LIMA 

mi 

im 

tot 

2491 


11/34/18 
SABTO DOM I MOO 

— mr — 

355? 

5OT 

6211 

(ha-3436 

(ga-3201 


haga 


5717 


haga 


6532 


5532 


1268 


ouanto 


4312 


ouanto 


5802 


5802 


1776 


5969 


poslbls 


0637 


poslbls 


0522 


0522 


6064 


6856 


para 


0889 


para 


7967 


7967 


4265 


6612 


•rltar 


5172 


erltar 


1941 


1941 


7348 


2656 


qua 


0627 


€»• 


1126 


1926 


7086 


7203 


fira- 

ada 


5387 

3041 


flrmado 


5745 


5745 


1047 


2986 


armistioio 


3377 


armlstloio 


1550 


1550 


7794 


4326 


te 


1351 


ss 


0769 


0769 


6711 


7859 


(ad- 


3041 


4adopt- 


2918 


2818 


9394 


3666 


(op- 

( ten 


0151 

1699 


(an 


8613 


3613 


4105 


2265 


an 


3613 









(•u 

(n 

ahi 

uadi das 



M88 

6976 

3189 

6760 



(hostlgacioa- 5604 






SOU 



Cost* Rio* 6701 
lilojLTA^ua 9683 
Guatemala 8931 
o 5664 
Honduras 6453 
, 0614 



aun 5852 



7327 



4529 



(ot dila- 
te 

(hostile 

(•• 



0279 

1214 

9133 

1214 



7519 

0279 



4096 

6557 



3826 

9405 



4369 



3091 



oontra 


4203 


oontra 


1865 


1365 


5630 


5746 


Alaaania 


m 5 


Alaaania 


ms 


5820 


2696 


3906 


a 


0077 


0 


5664 


1596 


1062 


9822 


oontra 


4203 


oontra 


1365 


1365 


• a a a 


5745 


propfedad 

Alaaania 


ms 

JOS 


prapiadad 

Aleasnia 


&6'& 

7 m 


7 m 

7 m 


0067 

ms 


753? 

155? 
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By studying this analysis we saw that the 74 hook had 
no interrelation with th« other codes need, and that apparently 
32 was alee independent. 6701, 3663, 6930 and 6433 occurred only 
in SB-196 to Costa Rica and the context if the telegram pointed to 
the assumption of Costa Bioa, Nicaragua, Guatemala and Honduras 
respectively for these groups. Arranging the identified words in 
numerical order, the alphabetical sequences fell into eight blocks 
with a probable ninth for 86 through 99s 



AB-301 



6701..... 


.Costa Bioa 


1941... 


...evitar 


6602 


.ou&nto 


6745... 


...finsado 


3613).... 


.on 






6613).... 


e 


1660... 


...araietiolo 






6652... 


...cun 


0614 


. cocoa 


1366..'. 


...contra 


1214 


• 8 






6816 


.a 


0769... 


eve Ml 


2918 


•adopt- 


3071... 


... solicit- 


7619 


.ahl 






6820 


.Ale mania 


0279... 


...medldas 






3663... 


. ..Nicaragua 


0622 


.poslble 


5684... 


. . .0 


56 25 


.propledad 


7987... 


...para 


1126 


.qua 






6230 


.Cobierao 






8931 


.Guatemala 






6532 


.haga 






6436 


.Honduras 






9133 


.hostil 







An arrangement of J-141 in a similar vay revealed the 
name system although the else of the blocks did not correspond 
in any vay. Here also there were eight divisions vith a possible 



ninth 
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J-141 



4105.... 


. .so 


5466. 








1366. 




6711... 


• e H 


4369. 




7113... 


. .'solicit- 










1776. 




7724... 


. .armistioio 






7327... 


..aun 


6064. 




6690... 


. .ooctra 


0067. 




7543... 


. .eel tar 


7086. 




1047... 


. .firaado 










2491. 




6757... 


. .nodi da 


9594. 




1062... 


..0 


4095. 




4266... 


..para 


3696. 




When we 


tabulated B-52 


in the 


sene way, however 



were unable to bind blooksi 



M-32 



3201... 


• . 


0046... 


. ..eolioit- 


7203... 


...que 


6656... 


...poalble 


9*06... 


. . .ojedida 


3*56... 


...evltar 


5906... 


. , .Aleaanla 


T6#9. . . 


f v • t 


6211... 


w e e^ 


2266... 


...en 


6812... 


...para 


2966... 


, ..firaado 


9822... 


• w e 0 


7066... 


. ..propiedad 


3626... 


• e e ihl 


5668... 


...adopt- 


4326... 


, . .amisticio 


5969... 


. . . cuanto 


4529... 


...aun 


3591... 


. . .hostigacion 


5436... 


e e • h® 


3297... 


...Coblemo 


6745... 


. . .contra 







Here ear gyetem failed to work: oat and the occurrence of flraado 
and proyiedad on on* page precluded any possibility of experi- 
menting further in this direotion. Only two groups of words fell 
into possible blocks, noaelyt 



5626 

4326 

4829 



ahi 

armistloio 

aun 



2265 

2966 



en 

flrnsado 
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AT*n her#, only tbs second case Is at all probable beoaue* ahl 
and armlstloio would hardly appear on ths seas page, nor would 
aun be apt to be three pages away from amlstioio . The first two 
figures of these groups, however, fit the oase much better. 
Hostlgaolan and Gob is mo , of whioh the initial numbers are 35 and 

'V 

32 respectively, sake the hypothssis more tenable. This led us to 
notice that jga would than be on the asms page as Ooblsmo , oontra, 
two pages before guanto eto. A tabulation showed that in the H-32 
encipherment, the homal order of figures is used. Seven blocks 
appear with a probable eighth between 00 and 22 « 

1-32 



2266... 


...an 


6211 


, .a 


2656... 


. . .evitar 






2966... 


. . .finaado 


6512.... 


, .para 


3201... 


a • t|^ 


6856. . . , 


■ .poslble 


3287. . . 


, . , Coble mo 


7086. ... 


. .nrorMsrtiul 


3425. . . 


• . .ha 


7203.... 


s s 


3691... 


...hoetlgaclon 










7869.... 


>.ee 


3680... 


...adept- 


8048.... 


.solicit- 


3826... 


. ..ahl 






3906... 


. . .Aiesanla 


9406,... 


, .cedi da 


4326... 


...armistieie 


9822. ... 


>.o 


4529... 


...aun 






5746... 


. ..oontra 






6989... 


...ouanto 







Before prooesdir* to a complete tabulation of all the 
blocks determined by Circular 46, we added data obtained from certain 
other identical telegrams. The first of these found were received 
on Kowewber 30, i.s. A-64, Madrid to laehington. Indicator 301 j P-19, 
Madrid, to Caracas, Indicator 131} and R-8, Uadrid to Bogota, Indicator 
161. Aside from the faot that they were of approxisately the ease 
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length, each on* contained a high frequenoy group 1A-6803, S' -5684 
and B-7409) two apart in relatively the tea* place in the telegraa. 
Allowing for punctuation which i* u*ed in A-64 aad not in th« others, 
w* established tho following Identities between 301, 131 and 155 j 



MASS? 



A- 64 
500 las 
WW lB 
TFro 



Tashihotom 

Circular 33i 



F-19 
8 MOSS 
WWtB 

MASKS) TO CAhACIS 
Circular Si 



B— 8 

918XSS 

jsrnns 

MAsiiD) to Bogota 

tfirVular 88 



BHHH 


— IH 










8 222 


8482 


8780 


4727 


4W7 


7686 


6903 

"3TOT 


wSo 


7469 
3 527 


6444 


6193 


7180 


6303 


5684 


7469 


STOT 


6990 


W 


8304 


8186 


9871 


0314 




— — 


2512 


5518 


3422 


5838 


6820 


8024 


•004 


2485 


3670 


9170 


8557 


7836 


1408 


0784 


2569 


5814 


— — 


— — . 


4669 


8542 


1304 


6915 


4656 


4835 


2799 
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Tabulating Vh« »e rente an. identioal page*, we made 
the following parallels ehorwing part of the interlooking of 
blooksi 



A-B 


9 


R 


08 


84 


69 


04 


85 


70 


06 


86 


71 


12 


18 


22 


13 


19 


28 


22 


32 


80 


23 


33 


81 


24 


34 


82 


26 


36 


83 


26 


86 


84 


27 


37 


86 


38 


20 


24 


41 


90 


S'? 


42 


91 


28 


43 


92 


29 


44 


93 


30 


70 


67 


56 
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A search for further parallels led to the dlsoovery 
of B-9 and r-21j, the former sent fro* Madrid to Bogota on 



bOYeaber 13, 1918, the latter to Caraoas on November I2j 



K~9 


P-21* 


B-9( Cant’d) 


P-2liiCont*d) 

ll/lZ/XB 


11/X3/18 


11/12/18 


U/18/18 


UADh LD— BOG 01' A 


UAbhlD-CAhACAS 


KALUI*-B0G0TA 


M/Oit ID-CAh AC AS 


— mi 


— wn 


9904 


?M2 


3042 


2263 


7469 


5684 


0680 


0332 


3689 


1660 


090 G 


0646 


2212 


(Punctuation) 


821* 


0169 


3188 


1340 


9818 


7714 


2450 


1377 


4635 


4626 ? 


2947 


2368 


1304 


8742 


2952 


1879 


1168 


9788 


8166 


6881 


4623 


4119 


2984 


1036 


8822 


8918 


2741 


2062 


7200 7 


3899 


1660 


8299 t 


1304 


8742 


3784 


1856 


0681 


0683 


2312 


0269 


1107 


9846 


7937 


8358 


6408 


4836 


8600 


9027 


8186 


6287 


5936 


0656 


6780 


6432 


0728 


0219 


5829 


4492 


3226 


0721 


7469 


6684 


1976 


0651 


9601 


7928 


2947 


2368 


1666 


9381 


7260 


3699 


1296 


1410 


2606 


5243 


2180 


1852 


8284 


9365 


0674 


9360 


0728 


0219 


0827 


9890 


2239 


0160 


2212 


0169 


7466 


9181 


6427 


4490 


1296 


1410 


2947 

1241 


2368 

0562 


0226 


6789 






i 
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Adding this sories of parallols to those obtained fro* 
P-19 end B-8 , m have a skeleton of the pa^e interrelation of the 
two series. In the table below, the numbers underlined are the 
original ones obtained from the parallel end from filling In oon- 
seoutite numbers: 



R-jr 


R-J 


a-? 


B-P 


00^7 


^2l 


3 CT 7 


?£5l 


oi--ar 


26-55 


61-75 


76-65 


02-15 


27-55 


52-75 


77-63 


03-30 


28-91 


63-S0 


73-64 


04-42 


29-92 


54-00 


79-31 


06-43 


30-5? 


55-01 


8o^e* 


06-51 


31-55 


66-02 


81—37 


07-55 


32-95 


57-03 


82-31 


os-55 


33-96 


58-97 


83-35 


09-47 


34-65 


59-98 


8 1- 36 


10-48 


3;>— $ (j 


60-99 


85-37 


n-49 


36-57 


61-75 


86-35 


12-69 


37-65 


62-23 


87-35 


13-75 


38-65 


63-24 


88-45' 


14-71 


39-55 


64-26 


89-41 


15-72 


40-51 


65-26 


90-04 


16—75 


4iJS5 


66-81 


91-03 


17-75 


42—55 


67-35 


92-06 


18-U 




68— d? 


93-07 


19-15 


44-56 


69-57 


94-00 


20-15 


46-55 


70-3? 


95-09 


21-17 


46-67 


71-36 


96-10 


22-15 


47-55 


78-37 


97-ir 


23-15 


48-75 


73-88 


98-12 


24-20 


49-76 


74-50 


99-13 



Starting with the underlined numbers only, we oan fill in P-11, 12, 

13, after 2-97, 96, 99 because P-14, 15, 16, etc. begins elsewhere 
after R-19. Similarly we may enter F-47, 46, 49, 75, 76, 80, 87, 88, 

29 oust fall on 0 2 because 40 Is sure, and 30 on 03, because although 
03 could be 30 or 41, if the latter wore c no ton, 30 would be left 
unattached unless It were after 78, it is probably not after 78 beoause 
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of the shortness of the P sequence a 27-29, 60-61, end the length 
Of T, 32-40. Then 62, 63 end 54 no doubt equal 76,77 end 78 
heoen.ee 65 if adroady pleoed end 31 la thuo taken oere of opposite 
79. Soar, 94 , 96 , 96 fell in piece uniats e very ahort series he a 
been used. Taking stock of the regaining Buskers are find 00, 01, 

02, 03, 04, 05 , 06 , 07 , 06 , 09, 97, 98, 22, 23, 24, 25, 26 still 
unplaced with three spaces to put then In, one of fire places, the 
other taro of six, 22-26 naturally fall in the fire place spaoe, 
and 97 , 98 precede 99. All that restains is to fill in 00-09 
baokwards from 10. 

This oomplete corresponds nos of page numbers between taro 
encipherments and partial correspondence for a third finally die- 
proved the theory so long entertained that there must be a regular 
system for mixing blocks and that a page in 301 oould be numerically 
transferred to a new encipherment or to the original book (see 
appendix). »e alee gave up the probability of discovering the 
significance of the indicator number a. The preceding tabulations 
showed at least the general method of page placing and block 
arrangement, and were a guide in the compilation of new encipherments. 

The final result of our block system as obtained from 
circular 46 and the two following parallels appear in the table on 
the following page. Meanings of the groups are entered when known t 
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301 


131 


166 


141 


■ 






J 1 


0802} 
oxuurto ) 






1776 


14)03 


07)84 


28)69 




63) 


06) 


74) 




2004 


2486 


3670 




8306 


8106 


9871 




2512 


3618 


9422 




1013 


2619 


31*3 




3613) 

•n ) 






4145 

* 1 


53)14 

03) 

oosma) 








6816 
a ) 






2941 


2816) 




• 


9394 


adopt-) 








7619) 
ahi ) 






4096 


6620) 

Alonamia 






2696 


0622) 

potiblo) 






6084 


8222 


8432 


8780 




6626) 

propiodad) 






0087 


1125} 
quo ) 






7088 


4727 


4837 


7686 
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SCI 


131 


155 


141 


8230) 






5486 


Cofclorno ) 








5632) 






1268 


6*«*) 








9133) 






4569 


hoitigaclon) 








6336 


6320 


8024 




19*1) 






7343 


«Tlt*r) 








37)41 


29)90 


39)27 




67} 


59) 


69) 




6444 


6193 


7130 




5746) 






1047 


firm* do) 






^ o * v 


1650) 






7724 


armirtloio) 








5862) 






732? 


tun) 








1366) 






5630 


oontr*) 








0769) 






6711 


00 ) 








3071) 






7113 


solicitor) 








0279) 






6657 


■•did*) 






oi > P 7 


7987) 






4266 


par*) 








1695) 






1062 


0 ) 










REF ID : A101157 



- 93 - 

It is plain, that the complete solution of the code 
is no* merely a process of filling In words. This phase 
consisted of (1) writing in the telegrams all known nteoing* 
with the cards as references) (£) guessing the intervening 
words with the guidance of the block system, the frequencies, 
th*. investigation sheets and the analysis cards. 

A few examples of eoswi of the first words obtained 
by guessing intervals may not be superfluous. A very not ioe able 
spelling group was the following from 5A-48 and SA-40) 





1A— 40 


3 mr 


w 


8613 an 


8613 en 


3613 an 


3613 en 


6303 de 


1703 de 


8999 


6999 



We had already called 8615- £613 en and considered 6305-1703 
successful candidates for de. The natural inference of supplying 
U and je for Mar.endes ns upheld by the fact that in the block 
system 0£79 was medlda and 1899-6699 was previously called £ 

(page 65), Then we looked up 8999 in the cards to find more 
spelling groups containing J». The following combinations appeared 
in four different oonnectionsi 
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A 



1126 


6014 


6179 


9468 


8613 


A-39 


H 


6014 


3641 




1214 


6014 


6179 


9468 


6613 


A-39 


Am 


6014 


1899 


6014 


3196 


6014 


6179 


9468 


8613 


A— 43 


AO 


6014 


2678 








4379 


9468 


3613 


B-5 p2 


An 


6899 


2562 


0614 




4379 


9268 


1815 


8613 


B-10 p2 
B 


Bg 


1899 


2562 








3778 


6150 


5126 


A-l*j 


*P 


0932 


1214 








we 


6150 


1126 


A- 29 


Ag 


0932 


0265 








3778 


6150 


S126 


B-5 3 
C 


Ak 


6796 


2972 








1126 


5662 


0511 


B— 64 


A S 


7456 


7366 


1915 








2156 


0624 


B-47 p2 

J) 


fit. 


7456 


1620 






1899 


0476 


2912 


7447 


B— 44 p3 


As 


6896 


2634 


6014 



In omm "A M 3198 had boon placed a* vapor since it 
ms followed so frequently by 6014* *****6014. Accordingly, we 
looked through our list of Spanish ships obtained from the. Skipping 
Board for a name ending in the letter s, and found that the "Martin 
Baens" loft Havana August 26, and arrived at ilew Orleans September 2. 
The reference to the third example was telegram A-43 which was rscsived 
on September 3, and moat probably conoorned the return cargo or routs 
of the '’Martin Saeni". This was confirmed by the fact that since 0769 
was ae In the block ays ten, 9468 could be sa. In the fifth line a 
different method of encoding Saens appeared and 5269, twe before 9468, 
was naturally S. followed by 1816-a, This fondness of encoders for 
using different ways of spelling a word in syllables in ordsr to avoid 
duplication, led to many new identifications. Finally, 6179 was left 
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for Martin . This gars us two words on page 79, 0879, Midi. da 
and 6179, Martin, with the first one according to alphabet ioal 

■ -i - -r irT * % 

sequence occurring last numerically, another instance of the 
method or re-arrangement on the page. The examples under oase ”A" 
now read i 



A 

<m§ "Martin Sa-en-s" 5841 
fapor 1214 "Martin Sa-en-s" y " 
vapor "Martin S*~en~s" 2678 
4579 Sa-en-s y 2662 0614 
1579 S-a- sn -s y 2662 

Since neither Tapor nor quotation marks appeared in the last two 
lines and sinos 1566 is oontra , we could assume with a fair degree 
of certainty that 2662 was compaala. 

In oase "B" the Spanish name "Marques" was evident from 
l-ques , a specially as araistlolo was 1660. 0998 was on the same 

page as haga and thsrefore might well be hermanos . 

In "C" 7466 followed «_ twice with different beginnings, 
pointing tc a verb ending, -soa Is acre coctboe than -aoo and oa 
was therefore entered for 7466, a fair interval before 1366, oontra . 
We then tried for verbs with subjunctive in so which would fit in 
the meaning, and for a governing verb to precede the 1186, que. 

Another ship with a * one out in oaee "D" namely, the 
"Legaapi". 6986 on the page before para was £, and 2634 two pages 
after haga was good for i^. 7447 haul to be jga because it oould not be 
the jk (already 1616) and oould not be a syllable of more than two 
letters. That left 0475 for L and 2912 for e on the page preceding 



en— 3613 
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It Is Impossible hers to folio* up even on* of the many 
paths in the labyrinth of ways leading to new words. The Investi- 
gator has only to try to overlook no possibilities In guessing 
from the context made by identified groups, and in analysing the 
high frequency words of which the alphabetical placing is known. 

The most essential thing in this period of vocabulary 
building ie speed with accuracy. A system of procedure must be 
adopted whan several people are working, calculated to unify their 
efforts and make all work together to one and without duplication. 

To accomplish thiB end, (1) all workers should be assigned to a 
special part and their conclusions promptly reported for the benefit 
of the re9t) f2) every individual’s work should be made available to 
everyone else so that each can make use of the latest data; (3) one 
person should Inspect all results so that a standard requirement of 
entrance into tho vocabulary is maintained and the danger lessened 
of admitting words from hastily drawn conclusions. 

In order to bring about these results, those engaged in 
Solving the Spanish code adhered to the following system: A, B and C 
guessed meanings from examination of a certain group of words or pages, 
entered them on slips of paper called '’supposition slips” with refer- 
ences Justifying assumptions, attached slips to the investigation sheet 
or sheets and put them in basket for 2. D also studied tho telegrams 
but first kept up to date with the work of the others and so was 
familiar with every phase. 2 , upon receiving a supposition slip, if 
the case were an acceptable one, market it '’O.K.", filed the investi- 
gation sheets among those kept for reference in case of error, and 
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gave clip to typist. The letter would then make five cards es 
follow* i The firet one wee In red end gave the weening of the 
group in the teries under consideration. 

3196 3 Vapor 



This card wee Merely a guide to indicate that the group was placed 
and was Inserted in the original or unidentified file, then the 
referenoe oarde for that number placed in en identified file. A 
vocabulary card for the Identified file wae then made In duplicate 
exactly like the red oard except in black. One of these wae placed 
in the identified file with the reference oarde belonging to it, 
end the other in a separate small file for acre convenient use by 
the Investigators. The regaining two oarde, also duplicates, showed 
the Spanish meaning first and the oode group following. These were 
for the two vocabulary files, constantly used by the oode clerks to 
place alphabetical sequences more exactly than was possible in the 



block forat 
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Vapor 



3196 B 



The typist after asking and filing the cards as 

d 

deeoribed would than hand tha original supposition slip to a elark 
atkoaa duty it waa to fill in words. Tha lattar took all tha 
reforenoe oards and entarad tha now mo an Inga in every ooourrenoe 
in tha telagrsns, finally destroying tha slip. 

In eaaa B did not aooapt tha meaning an tha aupposition 
slip ha antarad hia rsaaon for rafoaal with references Justifying 
that refusal, data* and hia own initial* and filad tha investigation 
ahaeta, with supposition slip or slips attachad, in tha flla of 
unidantiflad investigation sheats for farther oonsidaration whan 
data should he available. If he oonsidared the naming a possible 
one, although not sufficiently so to warrant a vocabulary card, ha 
inserted it in tha tentative vocabulary for later tranaferanoe to 
tha identified file. In this way tha result of all work was available 
for comparison and tha latest history of every group could be 
readily ascertained. 
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After nil the pages ware known and the words filled In 
at far as possible, we proceeded to the compilation of the other 
encipherments. Let os follow this process in an imaginary case 
typioal of an encipherment with a fair amount of material available. 

be first take out of the file of the new encipherment 
to be considered, (1) groups of highest frequency, (2) long eequenoee 
of groups on one page, (3) variants. TheBe are analysed and suppo- 
sitions made as previously described. The punctuation page (an even 
number except in 1-12$ and F-131) ie easily detected and the a page 
usually follows. The following is a copy of two pages of frequencies 
In aeries 169, from Vienna to Hadrld, with suppositions made for 
punctuation and a groups t 



Series 169 



Group 

;ESf> 


Frequency 

2 


Supposition 


Group 

( 235T 


Frequency Supposition 


ms 


1 




(W5T 


1 


3630 


1 




(?53T 


1 A 


3130 


1 




l?3ST 


4 a 




1 




TsSff 


Ul) e 


{7130 


118) 


coma 






{7280 


(81 


stop 






trass 


£ 


oo Ion 






( 7530 


1 








7780 


1 








(7930 


4 








(8090 


1 
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When an identif ioation has bean made, a sheet 

numb ora 4 in two ooluani from )) through 99 la given a number 

♦ 

corresponding to the last two figure* of the identified group. 

The word i* entered in ita proper pleoe according to the first 
$90 figures and the equivalent page of the 901 eerie* oopiad in 
the new order. On the following pa^-w i* the new page 52 of the 
159 eerie*, taken from page 1C of the 301 aerie* after the 
supposition of a had been made and the order of oolucin* determined 
l see pege 92) . 
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00 ftbdiuar-ftoion 

01 ftbdioftdo 

02 abdicand c 

05 ft 1 a» 

04 

06 

06 ftbi 

07 *bi*rio 
06 ftblsao 

09 (ftbjurftr) 

10 
11 

12 *11 ' 

13 ft los 

14 ftbl« 

15 ftbuftgaslou 

16 ftbo 

17 (*bocftr) 
ie 

19 abocndo 

20 ubollaion 

21 ultol- 

22 ftboninftble 

23 ftboa- 

24 abon-ftr 
26 ftbono 

26 ftbord-ftr 

27 abord- 
26 A 

~2E$ * 

30 ft 

31 lftborr«o®r} 

32 

33 

34 (ftbraoftr] 

36 

36 

37 *brft 

38 *brft*- 
89 ftb rftft-ar 

40 «brft»~ 

41 *br«Ylftr 

42 ftbreriftdo 

43 abrevlftndo 

44 ftbrigftr 
46 a&rigftdo 

46 ftbrigftodo 

47 ftbril 

48 ftbrlr 

49 ftbritt&do 



91 - 



50 abrofftr 

51 «bro£ftdo 

62 abrogando 

63 ftbrtaaftdo 

54 ftbru- 

55 ftbru- 

56 abaoluto ftwtrto 

57 (abaolvar) 

68 

59 ftbaolvftr 

60 ftbftolv- 

61 ftbfttlnar 

62 ftbftb4Bg» 

63 

64 

66 abirtrftftr 

66 abatrftldo 

67 abartraoto 

68 (ftbstrafto) 

69 obsoltldo 

70 .ftbfturOo 

71 

72 (abualo) 

73 

74 abund- 

75 abundwaiento 

76 ftbund- 

77 

78 A 

IE * 

80 ft 

¥1 a bordo 

82 a fin 

83 a p«ftftT 

84 * qua 

86 a que »e rofiore 

86 ab 

87 ftb* 

ee 

89 

90 Abac 

91 ft 1* 

92 * ftfttft 

93 &bftndonftr-o 

94 ftbftndonftdo 

96 Abando&ftndo 

94 Abftfttftoiftiftntoft, Uinifttro d* 

97 ftbark- 

98 ftbftftW* 

99 ftbd 
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After on* page other than punctuation baa been filled 
in fro® the 301 vooabulary, we hare another element to guide ue In 
further ident if loatlon* because the alphabetical break always falls 
in the sane oolum throughout a complete encipherment. Thus from 
the position of the break on the a page, we know whether the columns 
of the new vocabulary are to be in the ease or the reveree order of 
series 301. In the case of eerie* 159, however, there are no other 
cards except a for page 31, eo we have to find either a non- variant 
page or a variant page with another sure word in addition to the 
groups 50 apart to know where the break oomee. The do pegs is a 
particularly good uns for this purpose because we know that if the 
difference between the two high frequency words is 44, the order of 
the oetnsru is the same aa in 301, but that if the difference la 54 
the order is reversed* 

Then we have made every supposition possible from the 
frequency sheets, we enter the identified words on the typewritten 
forms and proceed as if solving a new cods except that every time 
vs find a new word, we now have a new page, as we proceed, we fill 
in the key word to each new page on an index sheet to act as a guide 
in the alphabetical sequence by indicating the p l aci n g of the Hooks, 
The inde* page of sorlee 159 follows j 

Col— n 1 - Corresponding pages of series 301 
" B - Pages of new encipherment , series 159 
” c - Suppositions of words from frequencies 

" D - Suppositions of words according to alphabetical 

blocking. 
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A 1 0 D 

90 ••<#© nu 

21 01 

92 02 ttl«|na» 

98 08 . . . . , .Yanlaata 

Block 94 04 

IX 96 06 traa 

94 04 ua 

97 07 , vainta 

96 06 rtXo 



99 09 jr.. 



93 - 

ABC D 

7b Bo 7. 7 

73 41 

74 62 

75 53 H 

46 BS ........ ... jFriooTa 

Block 47 55 

Y 30 54 forlloc 

31 57 



32 56 ha 

38 59 .. 



Hack 

111 



02 10 ...auaiute 

08 11 4c 

04 12 4*1 

06 18 

04 14 dieagradatla 

07 16 

08 16 

09 17 

86 15 . .. .. . ..7.0 

57 19 



10 

11 

12 

Block 13 
1Y 36 

39 

40 

41 

42 

48 



so ai» 

61 

62 tl 

63 •*.. 

64 . ...antaror 

66 •»... 

66 .Eapwa* 

67 art* 

66 axlgoooia 

69 .? 





58 


ao 


oapltaa 


Black 


59 


21 


oartif ioor 


11 


60 


22 *«••««•<* • a 


MIMI 




61 


28 ooao.. 


* • a a • a 




62 


24 oon 






63 


28 


.... . .oonda 




44 


24 


orl 




60 


27 


oonteat&r 




00 


28 


.ooronal 




01 


29 


* a a • a a 



44 70 faalll* 

45 71 

84 72 

67 73 para........ 

88 74 paraanaoar 

Block 89 75 

Vlll 22 76 por 

23 77 

24 78 . ....prleionaro 

25 79 pu 





14 


90 


puntuation. . . . 






16 


31 


A 






16 


32 








17 


33 




> * • #IM1a 




18 


34 




. . .aficionado 




19 


36 


al............ 






ao 


84 






Block 


21 


37 


* 




1 


46 


38 




, ...anoa 




49 


39 







26 

27 


80 

81 


qua 




28 


82 






29 


83 






66 


84 






67 


85 






68 


86 




ruaca 


69 


87 


aa..... 




70 


68 






71 


89 







Block 

VI 



50 

51 

52 

58 

54 

65 

M 

85 

34 

87 



40 

41 ...aa 

42 ...aaunYo 

43 B 

44 

46 

15 777777777 .VVi 

47 

48 inoidente 

49 in# la a 



Block 

Yll 



76 


90 


la 


> • a a 


77 


91 


la 


a a a a 


78 


92 




a a a a® 


79 


93 


Bfta a a a a 


• a a a 


80 


94 




a a a a 


81 


95 




a • a a 


82 


96 




....my urgcnta 


88 


97 




. ...naa 


84 


96 




. .. .oohanta. 


85 


99 




....opcnar 
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In making suppositions, errors often ooour doe to 
garbled groups especially in those series in which only s limited 
number of telegrams axe available. It is therefore not advisable 
to be too persistent In one line of attack bat to approach from 
another angle stoen an obstacle presents Itself. The compilation of 
new encipherments is also facilitated by knowing the approximate 
order of frequency of the words and syllables used in Spanish code 
messages. The following are the highest groups in series S-167 and 
C-101, the largest enoipherawkts except 901. 268 and £49, the frequency 
tables of which have been destroyed! 

S— 167 C-101 



4e 


189 


de 


67 


omasa 


185 


comma 


65 


qua 


155 


7 


40 


an 


156 


period 


37 


period 


184 


quo 


56 


7 


114 


on 


56 


el 


106 


a 


56 


a 


104 


para 


29 


la 


97 


a 


28 


se 


78 


quotation 


28 


por 


58 


la 


26 


no 


57 


plural 


26 


Alemania 


52 


telegrams 


25 


del 


46 


quinlentoa 


25 


E spans 


99 


me 


18 


a 


59 


por 


17 


oon 


54 


no 


15 


lae 


30 


del 


15 


de la 


90 


Setados Uni do s 


15 


a 


29 


Gobiemo Espanol 


12 


para 


29 


oon 


12 


su 


27 


e 


12 


al 


27 


el 


12 
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In the encipherment a In whloh we hare received only a 
Halted number of telegraau, there It of oourte nuoh greater 
variation In the order of frequenciea. Compare 7-159 between 
Madrid and Vienna, in which the content ie to varied that all groupa 
except grammatical partlolee are driven out of the frequenoleei 



1tmr 


18 


V-159 


5 


de 


15 


del 


4 


quo 


15 


ae 


4 


a 


12 


la 


4 


am 


11 


lo 


4 


period 


10 


me 


4 


J 


10 


ha 


4 


a 


9 


no 


8 


el 


9 


0 


3 


en 


8 


0 


3 


per 


6 


para 


3 


oon 


6 


e 


3 



Ve thought that anew ay atom had been Introduced when 
eeriee Q, indicator 309, began to oome in on April 5, 1919. In 
theee telegrame five-number group a were of rather frequent 
ooourrenoe but they all ended with 100, 101, 102 and 103. [The new 
ayeten therefore waa only the addition of four pagoe to the book, we 
found by following the ueual prooeae of compiling a new encipherment 
that the four page* left blank by the extra onea were 49, 66, 71 and 
86, and had been taken from the middle of block a without interrupting 
the continuity of the alphabetical eequenoe. The only evidence of 
any ay atom in ohooaing theee page a waa the coaaon difference of 17 
between the firet two and the laet two. let, in eplte of the faot 
that they were ak^pped, a oonalderable number of groupa from thoee 
pagea appearad In the frequenolea. Soma of these extra groupa were 
ueed aa punctuation in the eeow way aa the real punctuation, page 16, 
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and othara were lnaartad aa nula i 


aa folloirat 






5665 

Conaajo 


6026 5220 

Obraroa y 


4089 4449 5912 

Soli dado a mil an 


4784 

Muni oh 




8822 

Ulnlatro 


6871 

nul 


2608 

da la 


0227 

Juatloiu 






6225 

no 


5877 4784 

puada firaar 


£246 

una 


7064 2888 

oo&dlclon nul 


8708 

da 


0369 

JM 



¥ha way thm noli and an punctuation fall oan ba Man In tha 
following oopy of page 86 of tha Q anoiphanaantt 
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(P*«* 88) 





00 




50 




01 




51 




02 




52 




05 




53 


opening quotation 


04 




54 




05 




55 


nol 


06 


8WWI 


56 


punto 


07 


ocona mil 


57 




08 




58 




09 


period 


59 




10 


Mai oo Ion 


60 




11 




61 




12 


colon 


62 




13 




63 




14 




64 




15 




65 




16 




66 




17 




67 




18 




68 




19 




69 




20 




70 




21 




71 




22 




72 




23 


nol 


73 




24 


rtul 


74 




26 




76 




26 




76 




27 




77 




28 




78 




29 




79 




30 




80 




31 




n 




52 




82 




S3 




83 




34 




84 




35 




85 


nul 


36 




86 




37 




87 




38 




68 




39 




89 




40 




90 




41 




91 




42 




92 




43 


COMBO 


93 


mil 


44 


oobu nol 


94 




45 




96 




46 


period 


96 




47 




97 




48 


nol 


96 




49 




99 
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in regard to Uw qm of group* endix* in 49, 66, 71 end 68 
The null and punctuation ooourring in q-303 wit> 
nfaioh «agr later enable us to drsw acre definlt* conclusions, 
their frequencies are as follows, with the exception of thoie in 

telegrams rifcfi^W fW^MtolegAseng lM|i hare not boon 

inoludod i#6^e pongtfsratlon of <moi»Mta**tiw4f'ho«*a%erlel 



1249 


1 


nul 


6671 


1 


period 


2849 


4 


sal, oeaa 


6871 


8 


nul 


300* 


11 


period 


9671 


1 


coma 


3849 


1 


nul 


9471 


1 


period 


4449 


2 


nul pun to 


odd! ‘ 


T 


ooasa 


6049 


3 


mil 


0788 


• 


nul, ooeesa 


6949 


2 


nul, ooona 


0986 


3 


punto 


7149 


1 


cow* 


2388 


1 


nul 


mr 


3 


ooona 


4466 


1 


xml, oona 


0844 


2 


period 


6888 


1 


opening quotation 


2244 


2 


nul, ooona 


9368 


1 


nail 


3946 


1 


oeswa 








4166 


1 


period 









The frequencies of those groups aooording to uses are i 



nnl 17 
nul or oosiaa 13 
period — 9 

nul or period 2 
opening quotation 1 
closing quotation 1 
sestioolon 1 
oolon 1 



Although the q Tooalmlary is as ooaplete as the others 
as far as rooabulary is eoncarned, each new telegraa furnishes new 
data in regard to the use of groups ending in 49, 64, 71 end 86 
whloh aej later enable us to drew sore definite conclusions. 

The two indicator series, 1-82 and 1&-9, hare not been 
included in the consideration of encipbsraent*. These serial 



.• -rten. - > 
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numbers are not Tar tat ion* of the diplomatic coda nor are 
the; baaed upon the 74 book at far aa can be da t* mined up to 
the preaent time. It la difficult to make ouoh progreaa with 
theae code* becauae of tha email amount of material available - 
27 abort telegram* in J4-9 Hid 12 in B-32. 

The N ' i hare been analysed aa far aa poeeible upon 
tha baaie of oi roular 46* As noted on page 75, the page numbers 
In this oaaa are the firat two. Although tha groupe go up to 
10,000, there are a ooaeiderable number of page a upon which we 
have no ooourrencea op to date, namely pagea 05, 08, 10, 11, 12, 

13, 15, 33, 40, 41, 44 , AS, 58, 66, 74, 81, 86. The following 
ia tha tentative index page of *-32 aa far aa it la poaeible to 
determine the alphabetical eequeaoe before obtaining more material* 
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•“ 100 *» 





00 






68 


50 






01 






59 


51 






02 






60 


52 






03 






61 


53 


Ho occurrence 




04 






62 


54 


Corapania Transatlantioa 




06 


No occurrence 




63 


55 






06 






64 


56 






07 


punctuation 




65 


57 


contra 




08 


Ho occurrence 


00? 


01? 


58 


No occurrence 




09 






02 


59 


auanto 




10 


No occurrence 






60 






11 


No occurrence 




03 


61 


de 




12 


No occurrence 




15 


J2 


a 




13 


No occurrence 




16 


63 






14 






17 


64 






15 


No occurrence 




87 




para 




16 






88 


66 


No ooourrenoe 




17 






89 


67 






18 






22 


68:. 


poeible 




19 






23? 


69 




11 


20 




24? 


25 


70 


propiedad 


12 


21 


E 






71 




IS 


22 


en 




£6 


72 


que 


38 


23 






27 


73 




39 


24 






26 


74 


No occurrence 


40 


25 


ese 




29 


75 




41 


26 


e Tit or 




66? 


76 




427 


27 




68? 


67? 


77 




43? 


28 






69 


TT 


se 


46 


29 


firaonda 




70 


T9 


el 


44 


30 






71 


80 


8U 


47 


31 






90 


81 


No ooourrenoe 


SO 


32 


Gobierno 




W, 


62 


sue 


31 


33 


Mo occurrence 


92or 


34 


83 




32 


94 


ha 


93or 


36 


84 




33 


35 


horfclgaolon 


94or 


36 


85 




18 


■5T 


adioptar 


96or 37 


86 






37 






72 


87 




19 


36 


ahi 




73 


88 




20 


39 


alenan 




74 


89 




21 


40 


No occurrence 




75 


90 


la 


48 


41 


Ho ooaurrenoe 




76 


91 




49 


42 






77 


92 




50 


48 


omistialo 




78 


93 




517 


44 






79 


94 


Ktsdida 


53 


45 


atm 




80? 


95 




54 


46 


Ho occurrence 




81? 


96 




55 


48 




83? 


82? 


97 




56 


48 






84 


98 


0 


57 


49 






85 


99 





(Number* on left indicate 
equi Talent pages In SOI) 
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After All enoipberm ante had b**n completed as far 
as possible from the material received, it was necessary to revise 
the vocabulary. This was a tedious process and consisted of 

(1) putting all nev words in all ths series, and (S) reading the 
dictionary through and inserting in parenthesis coamon words which 
must occur between identified groups. Finally, new copies of the 
vocabularies of eeoh indicator number were typewritten. §inoe that 
time all new words or corrections have been entered in ths vocabu- 
laries in ths correct plaoe in each encipherment. In case apparent 
contradictions are oaused by garbled groups, both possibilities are 
entered with the references for use when new evldenoe is found. 

This is necessary because new telsgraas received in ths encipherments 
which have been finished are not carded. 

The following points *ey *>• wentioned with reference to 
de oo ding telegrams and detecting the errors due to garbling and other 
oauees. The clerks who eaoode the telegrams often make alstakes of 
which sotne of ths nost usual are as followat 

(1) Interchanging two figures l*e. , writing 4666 instead 

of 4666. 

(2) Copying ths meaning of the group in the opposite 
oolumn i.s. , encoding 1707 -neutral for 6707 - noruega . Or Sill - pedlr 
for 7111 - partiolpar . 

(3) The confusion of high frequency groups which ths 
encoder thinks he remembers, such as o ailing 8999 J instead of 6899. 

(4) A similar confusion of high frequency groups of 
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two encipherments when two series are used between the a Mae place*. 

15 ) The addition of a wrong ending to a rerb , such as 
adding Ira to teaer for the future form; also the substitution of 
sndo for lend o. 

16 ) Incorreot encoding of unusual names or foreign 
words through failure to read the writing of the original text 
oorreotly for example, making N's for U’e eto. 

17) The incorrect encipherment of one word used 
several timee in a message, and the copying of thle same group to 
Indicate that word in Its other occurrences. 

In addition to these errors common to encoders, different 
senders hare different styles of encipherment and their methods are 
markedly different. In the J series, between Madrid and lima, the 
ar of the infinitive is added to the group standing for the Infinitive 
in the code bookt 



J-3 


2965 

participar 


2824 

ar 


1711 

se 


J-4 


8905 

enbar oar 


2824 

ar 


3154 

las 




1758 

juetlfionr 


2824 

ar 




J-X 2 


0818 

trabajar 


2324 

ar 
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"America "and "Americano" ar* usually indicated by on* group but 

ths encoder in Lima says in J-6, (42^7-77 A. Again in the L 

(America no 

eerie* used with ftoroooo , number ■ ar* encoded with jr instead of 
th* usual viontiolnoo oto.i 



1—1 


6512 


3415 


6150 




▼Slate 


7 




1—1 


6518 


8415 


5211 




veinte 


7 


tree 



So me Military Attach* > also have a fondness for high-flown language 
which makes the rwading of the telegrams nor* difficult. 

In addition to detecting the** error* on th* part of tho 
•noodor f tho decoder oust guard against then on hie own part for 
he ie liable to make the sane ad stake* as he look* up the number* 
in the oode book or write* down the ones he imagines he remembers. 

The methods of oorredtlng error* and determining the 
oorreot form of garbled group* are, (1) guessing the word according 
to the oontext and looking up the go up to see if it is similar j 
(2) making permutations by filling in on a card all possible variations 
of the group in question. The permutation oard of the 301 group 



4341 follows! 
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4341 establecido 
4314 emersion 
4431 gratuito 
4143 expuesto 
0341 en 

1 evasion 

2 ex 

3 (espoa*-o) 

5 free, de los Eat. Un. 

6 estan 

7 estim-ar 

8 estrategico 

9 estudiado 



Bn AV- 3 



4041 

1 eatable 

2 eatablec-er 

4 estableciendo 

5 eatacion 

6 eetadia 

7 eetadiatica 

8 eat ado 

9 " 



(Beverae aide) 

4301 corrosion 

1 ddviao 

2 (altura alto) 

3 gratitud 

5 arre8t-ar 

6 cola 

7 signific-ar 

8 moderad-a-o 

9 sufrido 



4340 E8COda 

2 exasperacion 

3 expulsion 

4 farol 

5 (final) 

6 fosforo 

7 funcionario 

8 ana 

9 (anad) 
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If th* permutation falls, th# error must be In nor* 
than qm figure, mod must to found by guessing. Frequent error* 
ere 4449 for 5569) 2370 for 3470 j 8608 for 0666, end similar 

oonfuslons. 3, 5 and 8 are oft A interchanged, alee 6 , 9 and 0, 
and 1, 4 and 7. The percentage of garbling rariee greatly, 
especially in wireless toes sages, the correctness of which is 
de p e a d en t upon atmospheric conditions. Seme very radical changes 
of oede groups are justifiable in doubtful message#. In 2^-441, 
page 3, Aj , 809d should be 6XJH and there is apperontly no reason 
for the error. In i6-440, In, SWT is note and should have boon 
snooted 7907 note . When there are two ldentloal digits in a oode 
greep, both are often inor ea e e d er diminished by one i.e., 1628 become 
3538, Other errors are dee te repeating the last figures from th* 
preceding number. Pen instance, In £*104dt 

3478 SSW78 

MTS should be 6780 

0708 0768 

Other frequent types of garbled groups arc (S~6?6)t 7880 for 0688) 

TOW for 7087 1 8818 for 8187 * 4801 for 4888 1 U81 for 2882. 

In S-21, At, 7986 should be 7888. 

In oonoluslon It may be sell to add that every 
supplementary aid possible usurt be utilised in solving oodes or 
reading telegram# because of th* vide range of sub jest a and th* 
references made to persons and places c on c e rning which very little 
information can be obtained from Asm r loan souroee. Therefore, in 
the case of the Spanish oode, three files are kept i (1) subject 
oar da | (2) personnel cards ) {t\ current events cards. On the 
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suhjast oards are entered any parse®* place or subject Mentioned 
ia the tels^raas read op I* dnie with referenoe to tbs tele^*®* 
and a short statement of the oonneotion. than the subject appears 
agate in a new telegrae, all the avail ah la material previously 
translated la easily referred toi 

UJ 



Furstenberg, Prince 

SH-48 9047 SD November 5, 1916 

From MEXICO T 0 

Auatr o-Hungar Ian Minister in Mexico 
request * 

to communicate name of new Foreign Minister 
and instructions - 



tee par aaanal oaria aoalati n— as at pees W pree treat 
in spafta sad aaaea af as— arsfal firm with li fmtteal wanectleaa* 
This Hat it attained tea tea Speed* a a ewp e pt ra, tea " Pe e teexleea 
Bellette" aad nlsaallaaaaua eeoreeei 
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Comillas, Marauds of 



President of the 
Cia Tran sat Ian tic*. 



See 9/1 i;/ lb bpUn 



Tte current •rent* o*rd* arc dipping* of th* ohiof politic*! 
iivhi, filed According to datci Chaogot in satinets, revolution*, 
location. of diplomatic niniion*, and tr«aof«r» of &lplom*ti« agent* 
o*o thus be follow** d ay by d*yi 

( 5 ) 



December 1, 1919 Spain 

Spanish Cabinet is Out 
MAD RID, Dec. 1. The Spanish Ministry 
resigned today. 

The fall of the Ministry has been predieted 
for ten days unless the Government could induce 
the Deputies to proceed with the budget measure, 
which has been under constant fire in the Cortes. 
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In addition «« have a email file of Spanish boats* 

(4) 



"Axteri ilendi" 



Culled the "Elantsofce" before 
requisitioned by Spanish Government 



"La Epoca" September 2, 1918 



B 



Tha filing ijritta of talagrwaa otuliti of (1) tha 
original oopios of all t a log ran# race lead In tha tffloa, narfcad 
with tha lattar of tha indicator aarlaa and the niwtiir of tha 
talagran raoalvod in that aarlaa l»a«, "SAB- 104" naans Spanish 
offlolal talagraa nunfcar 108 aant in tha 801 ooda. Thaaa 
original a ara aarhad "Sol rad" aa soon m tha translation# ara aant 
In i (8) all tha font aha at a upon which tha ooda group a ara oopied 
for daooding, with carbon oop y of tranalatlon and nano randan a 
attaohad as toon aa ooaplotad# 

- 1 in. ally, in ordar to naka aooaaaibla any tela gran racelvad 
in any aarlaa, with data, sour oe , daatination and nunbor given by tha 
Spanish sandar, wa antar thaaa points in a record book aa soon aa 
aaoh talagraa is raoaived. 




